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SAFETY PRECAUTIONS 

6E1MERAL 

# Ensjro the cnQino is securely niounted. 

# Ensure that a oenercus supply of frosh air is available lo (he engine house. 

# Ensure that the engine Is clear). 

# Ensure that ail necessary safety guards are fitted. 

# Never place the hands or any other part of (ho body near rotating pans of tho engine such as 
fan impeller or flywheel, 

# Never allow any unprotected skin to come into contact with high pressure fuel oil, for oKample 
when testing fuet injection eguipment. 

# Thoroughly clean any diesel fuel oil from the skin as soon as practicable after contact. 

# Always rectify any fuel oil or lubricaiirtg oil leaks as soon as practicable. 

# Always clean up any fuel or lubricaiing oil or lubricating oil spillage lyir>g near the engine. 

41 Never smoke or use naked lights in the proximity of electric batteries. 

# The lifting plates and eyes supplied by RAL are designed to carry the origino plus RAL supplied 

accessories. They must not bo used (o lift compleie assemblies sud) as a complete power plant. 

STARTING 

# Always ensure thai oil levels (including gear boxes), coolant levels and fuel oft levels arc correct 

prior to starting. 

# Ensure that the engine is free to turn without obstruction. 

0 Use the CORRECT Lister handle. Ensure there are no burrs on starting shaft and lightly oil before 
fitting handle. Do not attempt to start an engine if the starling handle is domaged and always 
check the arrow on Iho handle boss for direction of rotation. 

# ON ST, HL and HR/W engines, a clutch pin (pavrl) on iho starling handle engages with a key way 
on the starting shaft. After fitting handle, turn in opposite direction to that roguirod to Dtart the 
engine in order to check that the clutch pin will disongago from the keyway, and does not bind 
on the starting shaft, before attempting lo start the engine. 

# Do not allow the starting handle to rotate on the running sitafi when the engine is firing. 


Hand starting any diesel engine can be dartgerous in the hands of inexperierKed people. Engine 
operators must be instructed In correct procedures before attempting to start an engine, if these 
conditions cannot be met electric starting should be used. 
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FOREWORD 


This Manual covers the operation and servicirtg of tisiar 
ST Engines used in Industrial and Marine applications. Mois¬ 
ture Extraction Units, and STW Engines used in Marine appii* 
cations. 

The Manual is divided into sections as listed in die Index 
which aro arranged to show the complote strip and assembly 
sequence for each component part of the engine and its 
accessories. Section Four. v4iich deals with the l>asic engine, 
is in two parts. Pan 1 covers the servicing of tho air cooled 
engines ($T) end Part 2 the servicing of water cooled engines 
(STW). All the saNont external features of the basic engine 
can be identified by reference to the photographs on pages 
46/48 ST and poge 66 STW. 

ST engines are now manufactured in a range of standard 
Builds, each Incorporating certain features to allow engines to 
bo adapted for various applications by the addition of a range 
of easily fitted accessories. An Appendix at the end of the 
book gives a brief deecripilon. speed setting etc. for each 
Build and compatibility charts showing which accessories may 
bo flitod to each Build. 

The use of penulne Lister replacement parts will assure the 
correct metcrlal. diniension and high standard of ouaiity 
associated with the original engine components. When order* 
ing roplacomoni parts, always quote the engine serial number 
which will be found on tho plate on the fuel pump housing 
door. On Moisture Extraction Units, the unit number—which 
can be found on a plalo attached to the main frame—should 
also be quoted. 

Tho information, specifications and illustrations in this 
publication are correct at the time of going to print. Our policy 
Is one of continued development and we therefore reserve the 
right to amend any of tho information contained in this book 
without prior notice. 


IMPORTAfVT 

When purchasing pans or giving instructions for repairs, customers should in their own 
interest, always specify : 

GENUINE USTER PARTS 

Parts that have not been supplied by the Lister organisation cannot be relied upon for cor¬ 
rect msterial, dimensions or finish. R. A. LISTER & CO. LTD. cannot therefore bo respon¬ 
sible for any demage arising from the use of such parts and the guarantee will be invalidated. 

In your own interest, therefore, specify 

GENUINE LISTER PARTS 
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Section One 

GENERAL INFORMATION 


TECHIVJICAL DATA—ST 1 ENGINE 


Engine 

Type 

Boro and Stroke 
Cylinder Capacity 
•BHP/kW (to BS649 or 
BS6614?) 
continuous 


S.M.E.P, 

Weight (Basic ergino) 


Four stroke, vertical single oyl inder with direct injeotlon Diesel 
engine. 

95.25 mm. x 88.9 mm. (3.75 x 3.5 in.) 

0.63 litres (38.7 In.3) 

10.5/7.8 at 3000 rev/min. 

10,0/7.5 at 2600 rev/min, 

8.1 /6.0 at 2000 rev/min. 

7.3/5.4 at 1800 rov/mln, 

6 ,0/4.5 at 1500 rev/min. 

4.7/3.5 at 1200 rev/min. 

5,73 bar ($3.1 Ibl./in.*) at 1800 rev/min, 

107 kg. (236 lb.) approx. 


<635514 Is the equivalent ISO 3046 


Liibrlcoting System 
Oil Prossure 

on Pump 

Oil Filter 

Oil Consumption 

Sump Capacity (engine level) 


1.0/1.4 bar (15/20 lbf/ln.2) nt 1500 rev/min, 
0,34 bar (6 lbf/in.2) at 750 rev/min. 

Self regulating plunger pump. 

Screw on, cartridge type. 

Lees than 0.75% of full load fuel consumption. 
2 litre (3 5 pint) 


Fuel System 
Fuel Pump 
Fuel Filter 
Injector 

Injector Pressure 
iFuel Consumption 
Ib/bhp/h-—g/bhp/h 
(at full load subject to 5% B,$, 
tolerance) 


Bryce Berger 
A.C. Delco 
Bryce Berger 
190 Atmospheres 

0.474—216 at 3000 rov/mln, 

0,445—202 at 2600 rev/min. 

0.410—186 at 2000 rov/min. 

0.405—184 at 1800 and 1200 rov/mln. 
0,400—181 at 1500 rov/min. 


'Hating 

This is the bhp which the engine is capable of delivering continuously at a stated crankshaft spaed 
in accordance with the conditions soeoiflscl in British Standard 649:1958. The ongine shall be capable 
of satisfactorily providing an output 10% in excess of the BS rating ot the same speed for one hour 
in any period of twelve hours consecutive running unless driving centrifugal wutor pumps, fans and 
other similar equipment. 

TFuel Consumption 

The fuel consumption figures apply to fully run-in, non-derated, bare engines without power absorb¬ 
ing optional accossorles, transmissions or marine gearboxes, etc. 

Rotation either clockwise or antbclockwiso looking on flywheel 
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SECTION 1 


GENERAL INFORMATION 


TECHNICAL DATA ST2—AIR COOLED ENGINE 

STW2—WATER COOLED ENGINE (see also page 7) 

Engine 


Type 

Bore and Stroke 
Cylinder Capacity (2 cyle.) 
•BHP/kW (to BS649 or 
BS5514t} 
continuous 


B.M.E.P. 

Weight (Basic angkno) 


ST 

STW 


Four stroke, vertical two cylmder with direct Injection Diesel 
engine. 

95-25 mm. x 88.9 mm. (3.75 rn. x 3-5 in.) 

1.27 litres (77.3 In.®) 

21.0 (15.7) at 3000 rev/min. (not STW) 

20-0/14.9 at 2600 rev/min. 

16 . 2 / 12.1 at 2000 rev/min, 

14.6/10.9 at 1800 rev/min. 

12.0/8.9 at 1SOO rev/mirt. 

9.4/7.0 at 1200 rev/mln. 

5.73 bar (83.1 Jbf/ln.tj at 1800 rev/min. 

170 kg. (37$ lb.) approx. 

220 kg. (48$ lb.) approx. 


No. 1 Cyllntfer is at opposite end to Flywheel. 
tBS5514 is the eQuivaient of ISO 3046 


Lubricating System 
Oil Pressure 

Oil Pump 

Oil Filter 

Oil Consumption 

Sump Capacity (engine level) 


1.0/1.4 bar (15/20 IW/5n.*) at 1500 rev/mm. 
0.34 bar (5 Jbf/ln.^) at 750 rev/min. 

Sell regulating plunger pump. 

Screw on cartridge type. 

Less than 0.75% of full load fuel consurrtptlon. 
$.4 liire (9.5 pints). 


Fuel System 
Fuel Pumps 
Fuel Filter 
Injectors 

injector Pressure 
IFuel Consumption (approx.) 
lb / b hp /b—g /'bb p /h 
{at full load subject to 5%B.S. 
tolerance) 


Bryce Berger (2) 

A.C. Defco 
Bryce Berger (2) 

190 Atmospheres 

0.474—215 ai 3000 rev/mm. 

0.44&—202 at 2600 rev/min. 

0.410—186 at 2000 rev/min. 

0.406—184 at 1800 and 1200 rev/min. 
0.400—181 at 1500 rev/min. 


'Rating 

This is the bhp which the engir>e is capable ol delivering continuously at a stated crankshaft speed 
in accordance with the conditions specified in British Standard 649:1958. The engine shall be capable 
of satisfactorily providing an output 10% in excess of the BS rating at the same speed for one hour 
in any period of twelve hours consecutive running unless driving centrifugal water pumps, fans and 
other similar equipment. 

tFuel Consumption 

The fuel consumption figures apply to fully run-in, nor>-deraied. bare engines without power absorbing 
optional accessories, transmissions or marine gearboxes, etc. 

Rotation either clockwise or anti-clockwise looking on flywheel 
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SECTION 1 


GENERAL INFORMATION 


TECHNICAL DATA ST3 -AIR COOLED ENGINE 

STW3—WATER COOLED ENGINE (see also page 

Engine 


Type 

Bore ar^d SiroKe 
Cytinder Capacity (3 cyls.) 
’BHP/kW (to SS649 or 
BS55Ut) 
continuous 


B.M.e.P. 

Weight (Basic engine I 
Firing Order 


ST 

STW 


Four stroke, vertical three c^inder with direct injection Diesel 
engine. 

95.25 mm. x 88.9 mm. {3.75 in. x 3.5 in.) 

1.90 litres (115.0 in.’) 

31.5/23.5 at 3000 rev/min. (not STW) 

30.0/22.4 at 2600 rev/min. 

24.3/16.1 et 2000 rev/min. 

21.9/16.3 at 1800 rev/min. 

18.0/13.4 at 1500 rev/min. 

14.1 /10.5 et 1200 rev/min. 

5.73 bar (83.1 Ibi/in.’) at 1800 rev/min. 

215 kg. (474 lb.) approx. 

260kg. (573 lb.) approx. 

1—3—2 clockwise. 1—2—3 anti-clockwise 


No. 1 Cylinder is at opposite end to Flyvifheel. 
tBS5514 is the eauivatent o1 ISO 3046 


Lubricating System 
Oil Pressure 

Oil Pump 

Oil Filter 

Oil Consumption 

Sump Capacity (engine level) 

Fuel System 
Fuel Pumps 
Fuel Filter 
Injectors 

Injector Pressure 
tFuel Consumption 
Ib/bhp/h—g/bhp/h 
iat full load subiectto 5% B.S. 
tolerance) 


1.0/1.4 bar (15/20 rbf/ln.*)«i 1500 rev/min, 
0.34 bar 15 Ibl/in.’) at 750 rev/min. 

Self regulating plunger pump. 

Screw on cartridge type. 

Less than 0.76% d full load fuel consumption. 
9,1 litre (16.0 pint.) See also page 26. 

Bryce Berger (3) 

C.A.V. 

Bryce Berger (3) 

190 Atmospheres 

0.467^212 at 3000 rev/min. 

0,438—199 at 2600 rev/min. 

0.400—181 at 2000 rev/min. 

0.396—180 at 1900 rev/min. 

0,398—180 at 15(X> rev/min. 

0.405—184 at 1200 rev/min. 


‘Rating 

This is the bhp which the engine is capable of delivering continuously at a stated crankshaft speed 
In accordance with the conditions specified in British Standard 649:1958. The engine shall be capable 
of satisfactorily providing an output 10*^. in excess of the BS rating at the same speed lor one hour 
in any period of twelve hours consecutive running unless driving centrifugal water pumps, fans and 
other similar equipment. 

TFuel Consumption 

The fuel consumption fgures apply to fully run-in, non-derated, bare engines without power absorbing 
optlonaf accessories, transmissions or marine gearboxes, etc. 

Rotation either clockwise or ant I-clockwise looking on flywheel 
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SECTION 1 


GENERAL {NFORMATtON 


TECHNICAL DATA 87^2^1—WATER COOLED ENGINE—MARINE PROPULSION 


Engine 

Type 

Boro and Stroke 
Cylinder Capacity (2 cyle.) 
•SHP/kW (to BS$49of 
BS55Ut) 
continuous 


B.M.E.P. 

Weight (Engine and 
LM100 Gearbox) 


Four stroke, vortical two cyllndor with direct injection Diesel 
engine. 

95.25 mm X 88.9 mm <3.75 in. x 3.5 inA 

1.27 litres 177.3 
20.0/14.9 at 2300 rov/mm. 

17.8/13.3 at 2000 rev/min. 

16.0/11.9 at 1800 rov/min. 

13.0/9.7 at 1500 rev/min. 

10.0/7.5 a1 1200 rov/mln. 

6.28 bar (91.06 Ibl./in.^) ai I800rev/min. 

278 kg. (613 Ib.i approx. 


No. 1 Cylinder ia ai opposite end lo FlywheeJ 
16S5514 Is the equivalent o1 ISO 3046 


Lubricating Svstem 
Oil Pressure 

OK Pump 

Oil Fiitor 

Oil Consuinptlon 

Sump Capacity (engine level) 


1.0/1.4 bar <15/20 Ibf./in.^) at 1500 rov/mln. 
0.34 bar (5 lbf./ln.>) at 7$0rev/min. 

Sell regulating plunger pump. 

Screw or> cartridge type. 

Less than 0.75% o( full load fuol cor\aumpt(on. 
5.4 litre (9.5 pints). 


Fuel System 
Fuel Pumps 
Fuel Filter 
Injectors 

Injector Pressure 
tFuol Consumption (approx,I 
Ib/bhp/h—g/bhp/h 
{at full load subject to 
5% B.S. tolerance) 


Bryce Beigcr <21 
A.C. Oolco 
Bryco Borger (2) 

190 Aimospberes 

0.441—200 at 2300 rov/mln. 
0.436—196 at 2000 and 1800 rev/mm. 
0.445—202 at 1500 rev/min. 

0.467—212 at 1200 rev/m(n. 


^Rating 

This is the bhp which the engine 1$ capable of delivering conimuousty at a stated crankshaft speed 
in accorddnee with the condhlons specified in British Standard 649:1958. The engine shall be capable 
cf satisfactorily providing an output 10% In excess of the 6S rating at tho same speed for one hour 
in any period of twelve hours corksecutive running unless driving centrifugal water pumps, fans and 
other similar equipment. 

tFue) Consumption 

The fuel consumption figures apply to fully rumm, norv-derated, bare engines without power absorbing 
optional accessories, transmissions, marine gearboxes etc. 

Rotation is clockwise looking on flywheel 
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SECTION 1 


GENERAL INFORMATION 


TECHNICAL DATA STW3M—WATER COOLED ENGINE—MARINE PROPULSION 


Engine 

Type 

Bore »nd Stroke 
Cylinder Capacity (3 cyls.) 
•BHP/kW (to BS649 0/ 
8S6514t) 
cortir^uous 


B.M.e.p, 

Weight (Engine end 
LM100 Gearbox) 
Firing Order 


Four stxoiio, vertical three cylinder with direct injection Diesel 
engine. 

95.25 mm x 88.9 mm (3.75 in. x 3.5 in.| 

1.9 litres (116.0 in.^) 

30.0/22.4 at 2300 rev/min. 

26.7/19.9 at 2000 rev/min. 

24.0/17.9 at 1800 rev/min. 

19.5/14.5 at 1500 rev/min. 

15.0/11.2 at 1200 rov/min. 

6.28 bar (91.06 Ibf./in.^) at 1800 rev/min. 

323 kg. (712 lb.) 


No, 1 Cylinder is at opposite end to Flywheel 
t B 55514 is the eQuIvalent of ISO 3046 


Lubricating System 
ON Pressure 

Oil Pump 

Oil Filter 

Oil Consumption 

Sump Capacity (engine level) 


1 .0/1.4bar 115/20 lb(/in.>) at 1900 rev/min. 
0.34 bar (5 Ibf./ln.^) at 760 rev/min. 

Sell regulating plunger pump. 

Screw on cartridge type. 

Less than 0.75% of Ml load fuel consumption. 
6.6 litre (11.6 pints). See also page 26. 


Fual System 
Fuel Pumps 
Fuel Filter 
Injectors 

Injector Pressure 
fFusI Consumption (approx.) 
Ib/bhp/h—g/bhp/h 
(at full load subject io 
5% B.S. tolerance) 


Bryce Berger (3| 

C.A.V. 

Bryce Berger (3) 

190 Atmospheres 

0.441—200 at 2300 rev/mln. 

0,436—198 at 2000 and 1800 rev/min. 
0.445—202 at 1500 rev/min. 
0.467—212 at 1200 rev/min. 


'Rating 

This Is tho bhp which the engine is capable of delivering continuously at a stated crankshaft speed 
In accordance with the conditions specified in British Standard 649:1958. The engine shall be capable 
of satisfactorily providing an output 10% In excess of the 6S rating at the same speed for one hour 
In ary period ot twelve hours consecutive running unless driving centrifugal water pumps, fans and 
other similar equipment. 

tFucI Consumption 

The fuef consumption figures apply to fully rurvm, non-derated. bare engines without power absorbing 
optional accessories, transmissions, miarine gearboxes etc. 

Rotation is clockwise looking on flywheel 
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SECTION 1 


GENERAL INFORMATION 


IN STAL LATI 0 N IN FORMATION—i NO USTRIAL 
ENGINES 

The engine should l>e bohed down 1o a rigid 
bod to ensure there is no excessive vibration 
and Installed where a generous supply ol fresh 
air Is assured, {see COOLING AIR CONSIOERA- 
TJONS) 

DISTORTION 

Customers Installing ongines In their own 
equipment must ensure tbet rM> strain is imposed 
on the engine feet either by distortion during 
Instsllstion (feet not correctly shlmmedi or by 
deflection of the structure during operation 

COOLING 

The engine is cooled by dir, A fan impollor is 
secured to the flywheel. Air Is drawn Into Ihc 
Imoallor and discharged through trunking and 
shrouding to the f^ns of the cylinder and cylinder 

head. 

Arrangements must be made to ensure Ihe 
cooling sir is not re'Circulated or restricted. 

HAND STARTING 

Normally tho engine will bo hai>d started from 
the camshaft, but in cases where the firtaf drive 
is from the camshaft, starting can be effected 
from the flywheel end through gearod-up starling. 

BELT DRIVE 

Driving bolts must bo tun as close to the 
angina as oosslble to avoid undue strain on the 
bearings. 

EXHAUST SYSTEM 

In general the exhaust pipe run should be kept 
as short and straight as possible. A silencer, or 
expansion chamber, should be fitted near the 
engine. Tho tail pipe bcryor>d the silencer should 
be about 30 times the pipe diameter In length. 
When long tall pipes have to be fitted the bore 
of the pipe must be increased as shown In the 
accompanving table. When the larger diameter 
pipes are fitted they should be fitted from the 
silencer onward. 

A back pressure of about H Ibf/ln.* (40" 
water gauge) (3" mercury) at the point where 
the exhaust pipe >Dlns the exhaust manifold must 
not be exceeded. 

Bends should have a radius of not less than 


4 diameters at the centre line of the pipe. When 
reckorting tho total effective length of the pipe 
an allowance of 1 fool to the total centre line 
let>gth must be made for each bend in tho sys¬ 
tem. If tho bends are sharper than 4 diamotors 
rhen the allowance must be increased to 2 foot 
per bend. 

Where pipos must bo fed upwards from the 
ermine a suitable drain cock, or drain trap with 
cock, should be fitted at the lowest point to 
proverti the condensate running into the engine. 


Normal Pipe ' 
boro-ir^. 

r- 

1 Maximum total length of 
oxhaust pigo in metres (feet) 

ST1—2 

1 

ST3 

U 

4.5 (15) 


U 

9.5 (31) 

4.5 (16) 

2 

30.0 (99) 

14.6 (48) 


72.8 (240) 

36.8 (121) 

3 


1 72.8 (240) 


Example:—In an exhaust system which 
measures 28 feet. 1 )" pipe would be required 
(or ST2 but, If there were flvo simple bends In 
the system then the total effective length would 
be 28 + 5^^33 feet and d>o pipe size would have 
to be ir>croaaed to 2". 

TEMPERATURES 

From tho aspect of engine performance, tho 
temperature of the air entering the engine la tho 
only criterion ol ambient temperature. The 
power developed by the engine depends on the 
temperature of the combustion air, measured at 
the air manifold inlet (or the air cleaner), and 
the temperature of the coohng air as measured 
at the fan Inlet The higher of those two tem¬ 
peratures is taken as being the "Ambient Tem¬ 
perature" as far as engine ratings are concerned. 

The ertglrtes are able to run satisfactorily at 
Ambient temperatures up to 29.4"C (85* F) with¬ 
out deratir>g. Above this temperature the rated 
brake hors^wor must bo reduced by 1% for 
every 2.78'C (5'F). The maximum temperature 
is 52‘C f125'F), and if it Is desired lo run at 
higher temperatures, R. A Lister & Co. Ltd., or 
their Distributors must be consulted. 
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COOLING AIR CONSIDERATIONS 


Olag, t Malhod of loading out tbo hot cooling 
air In amall onclosod comporimants. 



Diag. 2 Notes on Air Iniakee 


A it ie absolutely easentiel that the hot cooling 
air discharge does not fmd its way to (he 
cooling Inlet end beconie recirculated. 

B Flexible trunking of canvas, rubberized 
canvas or heat resisting rubber. 

C One of these alternative methods must be 
used If engine Is flexibly mounted. 

0 Ducting as shown can be supplied if ordered. 
Ducting is fully detachable for servicing and 
priming fuel pump and the trunking must be 
attached so that It does not impair the quick 
removal of the ducting. 

The extension of the ducting, the trunking and 

the cowl are to be supplied by the customer. 

For lengths up to 1.5 m. (5 ft.) the minimum 

Inside area to be:— 

195 cm.^ {30 in.^) for STl 
390cm.2 (60jn.2) for ST2 
580 cm.2 |90in.2) for STS 

For 1.525 m. to 3.05 m. 15-10 l(.) multiply by 

1.4. 

For 3.05 m. to 7,625 m. (10-25 ft.) multiply by 
2.25. 

For 7.625 m. to 16.25 m. 125-50 ft.) multiply by 

3.5. 


A One of tho cooling air intake holes must be 
near the bottom of engine room to bring 
cool air in and also to strike the engine 
sump to assist cooling the lubricsting oil. 

B Another Intake hole must be opposite the air 
filter to ensure a good supply of cool com* 
bustion air. 

C One or two cooling air holes must be 
near the top of the engine room to prevent 
an accumulation of hot air above the engine. 
Generally it is not desirable to place an air 
hole opposite the engine cooling fan. 
because the rest of the engine room will 
not be ventilated (except where the ambient 
temperature exceeds 49* C (120*F| when It 
ie essential for the engine to be as cool as 
possible under these conditions). 
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DIag. 3 Inatallotlon In moderate size crtglno 
house. 3.05 m. x 1.83 m. (10 h. x 6 It.) 


A Engine ducting, trunking end cowl to be used 
in tropical climates and In other clim* 
ates when a cool engine house is required. 

B Window 62 x 62 cm. (2 11. x 2 ft.) near the 
rooF and opooslte the mair> wiruJow cepablo 
of being fuHv opened. 

C Large window oppoelte the engine air outlet, 
capable of being fullv opened (or if 
louvred. slots to be 102 mm. (4") apart). 

0 Window 62 x 62 cm. (2 ft. x 3 It.) near the 
floor and opposite main window or in the 
well nearest the engine fuel filter, capable 
of being fully opened. 



Oiag. 4 tnstaltation in confined space where 
air intake holes have to be as small as possible 


A Area of trunk arni cowl to be as given In 
Diag. 1. 

B Air intake holes to be in positions ahown 
and all the same size to ensure even air 
distribution. For area of Intakes consult 
with RAL. 


WARNING: THE EXHAUST SYSTEM MUST 
ALWAYS BE TAKEN TO THE OUTSIDE OF THE 
ENGINE ROOM. 


NOTE; Tho air supply to the engine room must 
be at least 30% greater than the air required for 
cooling (o allow for oombushon air consumption. 
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I 

F 


Oiag, 6 Engine installed In a housing which 

itself is in lha open with unobstnjcied air all 
round. (2 and 3 cylinder engines only). 

A 38! mm. (16 In.) minimum diameter hole 
opposite flywheel sir intake. 

6 533.4 mm. (21 In.) for two cylinder engine; 

660.4 mm. (26 in,) for three cylinder engine. 

C Combustion sir intake brought outside. 

0 At least 6 ventilating holes each end 25.4 
mm. |1 in.) dla. 

£ Open mesh grille opposite hoi eir side of 
engine. Free area through grille. 450 cm.^ 
(70 In.*) (minln^um) for two cylinder 
engine; 970 cm.^ (105 in.^) {minimum} for 
three cylinder engine. 

F Flywheel air intake to be against this end. 



Oiag. 6 Engine close coupled to e driven 
machine 


Typical air intake areas in the adaptors are as 
follows: 

291 cm.» (45 In.*) forSTI. 

396 cm.* (61 In.*) for ST2/3. 

Larger areas are preferred. The coupling or 
clutch driving member at the flywheel end must 
not obstruct the air flow to The fan. and the areas 
above must be maintained at this point and 
through to the fan. 


Note: Information on alignment and air flow 
through louvres or grille can be found on pages 
15 and 16. 
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INSTALLATION INFORMATION—MARINE 
ENGINES 

GENERAL 

Before arranging yovjr installation it iS Impera¬ 
tive that careful consideration bo given to the 
general layouC of the machinery, and to the cool¬ 
ing of the engine: the guidance notes on (he 
arrangement drawings must bo followed. 

Careful consideration should be given to 
ensure accessibility and ease of maintenance, 
ar>y housing must be constructed so that the sides 
and forward portion can be dismantled for ser¬ 
vicing without disturbing the controls or instru* 
ments. The housing should not bo connected 
directly to the engine bearors but fastened to a 
cceming on the dock or cockpit floor. 

COOLING 

Unless an adeouato supply of air is allowed to 
circulate around the engine and moans arc taken 
to prevarti the same air rs-circulating, the engine 
wili lose power due to overheating. 

Provision is made on the engine to take the 
customer’s air outlet ducting. Sizes of air inlets 
and outlets as specified arc minimum and must 
not be obstructed \n any way. If wooden slats, or 
wire mesh having not less than x i" mesh 
between the wires, are fitted as protective 
measures over openings, the area of the openings 
must be increased to componsatc for same thus 
maintaining the net specified area. 

It Is recommended that the portion of ducting 
which atieches to the outlet port on the engine 
should be mede of fire reslstent material and be 
made readily detachable. When engines are 
flexibly mounted due afiowanco must be made In 
the length of ducting between engine and fixed 
ducting. 

An unrestricted flow of cold air to the engine 
fan must be maintained, inlets for cooling air 
should be designed to give not less, and prefer¬ 
ably more, than the sectional area specified. 

To ensure efficient engine operation the com¬ 
bustion air filter must receive en adequate supply 
of cold air. To ensure this the filter may. If found 
necessary, be removed from the engine and fitted 
in a protected position on dock or at engine 
bearer level, the connection between engine and 
filter being by flexible pipe. 

Whore hot air Is led away by trunktng, this hot 


air can be utilised to heat accommodation and 
ventilate cupboards, etc,, but the recirculation of 
this air back to the engine compartment must be 
prevented and, further shutters or similar fittings 
used to control the air to the accommodation 
must operate in the heating trunk—not in the 
engine discharge trunking. 

Heat radiated from the engine must be ex* 
polled from tho engine case or compartment. 
Where an engina Is Installed in a case, a series 
of one inch diameter holes near the top will give 
adequate top vontliation. When fitted in a com¬ 
partment, cowl ventilators opening just below 
the lop of the compartment, will dispel the heat: 
extractor fans Installed in the ventilators will 
obviously improve this arrangement. 

On STWM engines. The standard cooling sys¬ 
tem 1$ of the raw water type A Jabsco pump, 
mounted on tho fuel pump side dt The flywheel 
end and driven by e worm gear from the cam¬ 
shaft, supplies water to the blocks, cylinder 
heads and exhaust manifold, The system Is con¬ 
trolled by a thormostat. 

EXHAUST SYSTEM 

Pipes should slope gradually away from the 
engine down to the outlet on ship’s side or tran¬ 
som and bo kept as straight and short as possible, 
the minimum radius in any bend being not less 
than 4 times the pipe bore. Adjacent wood struc¬ 
ture must bo protected from exhaust heat by 
adequate clearance and lagging. 

If it Is found necessary to fit e swan neck in 
the exhaust pipe to prevent the ingress of water, 
a small (1/32" diameter) hole must be drilled 
In the top of same to break the vacuum and a 
drain plug or cock should be fitted at the lowest 
point in the pips. 

CASINGS OR COMPARTMENTS 

These can be constructed of i" bonded marine 
plywood to BSS 1080 on substantial framing and 
have portable panels secured by cuphead screws 
for ease of servicing. The noise level can be 
effectively reduced by lining the box or compart¬ 
ment with resin Impregnated glass fibre type 425 
secured In position by 25 gauge perforated zinc 
plate having 51 -3/32" dla. holes per square inch. 
Glass fibre can be obtained in varying thick¬ 
nesses but for pleasure craft or vessels operating 
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in confined waters a thickness of 2” Is rocom- 
mended. 

Whoro largo openings in the casing cannot be 
avoided, tho noise level can be further roduood 
by filling plywood baffle plates faoed with glass 
fibre and perforated zinc but it is essential that 
tho area between the casing and the baffle is not 
below the specified roquiromont. 

ENGINE MOUNTING (Diog. 7) 

To provide a rigid bod free from alignment 
troubles it Is essential In the case of wooden 
hulls to ensure that the engine besrors oxtend as 
for forward and oft os posaiblo, and are made of 
well scasonod wood of (IborsI size so arranged 
ihai they are an integral part of the ship's hull. 
In addition a steel plate should be placed along 
tho top of tho boaror tho length of the engine 
base to prevent tho engino feet biting Into tho 
boorors. Bcorors must be adequotoly supporiod 
by athwartahip mombors seourod to the hull 
structure. See also page 17. 

Since NO PROVISION Is made in tho onglnc 
design to toko END THRUST, o thrust block 
must be provided for all propulsion installations. 

LISTER reverse and reverse/reduction geors 
am provided with thrust bearings. 

On propulsion units when h flexible ooupilng 
in fitted. 0 plummet block must be fitted to the 
tfillshaft if the stern tube forward bearing is more 
Chon 9" from tho edge of the tallshaft coupling. 

Propellers must run In odequotc apertures ond 
never behind heavy square ended body posts. 
These should be tapered off to an inclusive angle 
of about 40*. The distance between the outboard 
gland and the propeller boss should not bo 
greater than tho diameter of the shaft. 


FLEXIBLE MOUNTINGS 
Allowance must be made for the engine to 
door bearers by ot loast 4*", and to clear any 
casing, including afr ducts or deflectors which 
might be fitted, by 1" to allow for engine move¬ 
ment. 


INCLINATION 

The maximum angle of inclination at which 
engines may be run is 15* flywheel up or down. 

See page 25 



6 —SolOpiBtQ, 

C—Chocks. 

0—Holding Down Boll. 

E-—Nut wQldod to stool plate. 

Diag. 7 Installation in a wooden vessel 
ROTATION 

Engine rotation Is clockwise when looking on 
flywheel end of engino. Whqn rovorso/roduction 
gear is flttod rotation of the output coupling Is 
anti-clookwise. 


TEMPERATURES 

From the aspoct of engino porformanca, the 
tomporaturo of tho sir onloring the engine is the 
only criterion of ambient temperature. The power 
developed by the engine depends on tho tern* 
peraturo of the combustion air, mcesurod at the 
air manifold inlet {or the air cleaner), and the 
tomporaturo of tho oooling air measured at the 
fan Inlet. The higher of these two temperatures 
is taken as being the "Ambient Temperature" as 
far as engine ratings are concerned, 

The engines are able to run satisfactorily at 
Ambient temperatures las defined above) up to 
29.4*C (85®F} without derating. Above this lein- 
peraturo, the rated brake horsepower must be 
reduced by 1 per cent for every 2.78*C (5*F). 
The maximum temperature is 52*0 {125®F), and 
if it is desired to run at higher temperature 
Hawker Siddeley Marine or their Distributors 
must be consulted. 
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STERNGEAR (Diag. 8) 

Packing glands should allow free rotation of 
the tailshaft. Stem tubes should be filled with 
grease before insertmg shaft. Before launchirtg. 
run engine to ensure that packlrtg glands do not 
overheat. If necessary slacken beck glaitd. Lortg 
lengths of unsupported shafting must be avoided 
by the uso of plummor blocks. 



A—Tall Housing. 

B—Stern Tube. 

C—For'd Bracket. 

D_For'd Gland. 

E—Water and Send Seal. 

F—Spring Ring. 

G—Aft Bearing. 

H—Locating Screw. 

J—Packing. 

K—Stauffer Grease Cup. 

L^Annular Grease Space. 

M—Grease Gun Height: Empty 12", Full ISJ". 
0 —Grease Gun-^^i* pt. cap—optional. 

Diag. 8. Stern Gear 


IMPORTANT 

The sterntube MUST be filled with a suitable 
grease, such as Vickers "NEOX DT" immediately 
after instaflation. To ensure complete fillirtg of 
the tube it is imperative that a grease gun be used 
for the initial filling. For service, regular 
attention to the grease cup provided should be 
sufficient to mako up any loss incurred. 


ALIGNMENT 

It is often thought that little attention need be 
paid lo accurate alignment when a "flexible 
couplirkg" is fitted between the engine and driven 
unit but such optimism is seldom justified In 
practice. Irrespective of the typo of coupling 
used, the coupling life will be longer, the chance 
of couplir>g or shaft failure will be greatly re* 
duced, and vibration of tho combined set will be 
mmimised if proper attention is paid to tho align¬ 
ment problem. 

Two principal types of misalignment can 
occur p a rallel misolignmont and conical mis* 
alipnment, or there can bo a combination of thoso 
two. 



Diag. 9. Misalignment 


(a) Paralld Misalignment-—when the shaft of 
the driven unit is parallel to, but not in line 
with, the er>gine output shaft. 

(b) Conical Misalignment—when the axes of 
the two shafts meet at the correct point, 
but the shafts are not parallel to each other. 


Page 15 



SECTION 1 


GENERAL INFORMATION 


CHECKING FOR MISALIGNMENT (Diag. 10) 
Each tvp« of misalignmeni is checked indi¬ 
vidually by having a bracket or clock gauge 
rigidly bolted to the flange of the driven unit, 
when suitable, ar^d rotating through 360* to 
chock the clearance lo fa) the inside {or outside) 
of the flywheel rim for parallel misalignment, and 
(b) the clearance to the flywhool face for conical 
misalignment. Readings should noi vary by nM>ro 
than 0.005“ throughout one revolution. 



AIR PLOW 

GrIllDS, wire mesh or louvres placed In the air 
stream are obstruclions and allowance must be 
made for them. The free flow area of these must 
be calculated to ensure that it is at least 25 per 
cent greater than that specified for the inlet and 
outlet passages. 



Area through louvres or grille Is at least 25 
per cent greater than area of ducting. 

Disg. 11. Cowl 



WRONG— 

Louvres or grille obstructs air flow. Area through 
louvres is smaller than area of ducting. 

Diag. 12. Cowl 
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Ding. 13. Installation balow deck 


COOLING AIR INLET AND OUTLET DUCTS 


Engine 

Type 


Hot Air 
Outlet Duct 

Cooling Air 
Inlet Duct 

ST1M 


sq.cm. 

194 

sq.ing. 

30 

sq.cm, sq.lns. 
252 39 

ST2M 


390 

60 

503 

78 

ST3M 

. 

580 

90 

780 

120 


Tho flbovo aro tho minimum areas required for 
trunking up to 1.8 m. (6' 0”) in length and free 
from any obstruction such as protective woodon 
slats or wire mesh. If olthor of those protective 
measures are used then the area of trunking must 
bo increased to allow the free area to comply 
with the table above. Where the trunking is more 
than 1.8 m. (6' 0") long the above areas must 
be increased as follows:— 

1.8 to 3.05 metres { 6'to 10') multiply 
by 1.4 

3.05 to 7.625 metres (10' Jo 25') multiply 
by 2.25 

7.625 to 15.25 metres {25' to 50'} multiply 
by 3,50 


key to Diog, 1 3 

1 — Cockpii. 

2 — Cabin, 

6—Oullot. 

6—Inlet a Ourlel Trunks lined Inlernellv with 1" thick 
fibre glaee f<(cen with perfor^red dne. 

7^1 n bod weather ahuicora moy be filled to outboard 
inleta ond Inboard Inioie used, P & 8. 

S^lnlBi. 

9—Portable Ducting of plywood or heavy canvas ex¬ 
panding from engine duct alse to urea of duct given 
In table. 

10 —Hot Btr to be vented train top of engine to ermo* 
sphere. 



8 


Oiag. 14, Installation In open boat 

Key to DIag. 14 

1 .—V dl 0 . holes near cup to expel radiated heat. 

2 —Hot air uutlec duct cf eheec »leol lined with V' fibre 
gloia. Minimum oioe of duet to be es piven in table, 

3_Outlet duct TO bo a eloee fit but not aecured to 

ongine box. 

4—Combuetlpn Air Inlet. 

6—Combueiion Air Inlet covered with wire meah 

6- Air Inlet each side glwng a torsi unobstructed area 
as shown in table. 

B —To further reduce fhe noise, plywood bsHlea faced 
wfrh fibre gisse moy be fitted In way of Inlets, but 
Inlet oroj botwoon baffle and box must not be less 
Than that spocifiod. 

Note—Engine :6()x may be c,nn9iruoted of 4'' ^esln bonded 
marine plywood to BSS 108D on subsianNal fromJng. To 
reduce the noise level, the inside of The box can bo lined 
with tesin Impregnated fibre-glass of a minimum thickness 
of 1 " {2" thick pteferredf. 
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MOISTURE EXTRACTION UNIT 
TRANSPORTATION 

The Listor MEU inusi not be towed on a public 
road as it is not equlopecl to corripiv with The 
Road Traffic Acts and Regulations mado thoro- 
under (UK only). 

Whon towing ensure that tho jack is clamped 
In its highest position. 

Tyro prossuro on mobile units 2.07 bar (30 
lbf,/ln.2). 

NOISE PREVENTION 

Point the unit away from Inhabited buildings. 
If It Is nocessary to build a baffle of bales to re¬ 
duce noise, site the bafflo so that tho distance 
from the bafflo to tho MEU la 0.6 m (2 ft.) more 
than the height of the baffle. 

FOUNDATIONS 

The unit must stand on firm level ground, or 
on a vibration free rigid platforin or foundation. 

LISTATEX ANTUVIBRATION MOUNTING 

The adjusting nut must NOT bo secured dead 
Tight. A 1.00 inin. (0.040 fn.) gap Is left between 
tho adjusting nut and top washer. 



Diag. 15. Anti-Vibration Mounting 


ENGINE COOLING 

Tho engine is air cooled. Air is drawn into the 
flywheel cowling inlets by the centrifugal fan 
mounted between the flywhool and tho engine. 
The cooling air is thon blown along The engine 
cowling to the fins of the cylinder and cylinder 
head. Warm air discharged from the engine Joins 
the air flow through the axlel flow fan to tho crop. 

MEU INSTALLED IN A SUILDING 

Air flow to tho MEU must not be restricted by 
placing It In a building with Inaufficiont vnntlla- 
tlon, A minimum air intake hole of O.SSm^ 
(10 ft^) must be provided. 

The air Intake hole should bo placud contrally 
in front of tho onglne to ensure a good supply of 
combustion air to tho air filter end flow of air past 
the sump to assist cooling the lubricating oil. 


ENGINE EXHAUST 

A 1.6 m. (6 ft.) oxhauRt oxiensloii pipe is pro* 
vidad to prevent exhaust fumes contaminating tho 
drying air. tho socuring nuts must always be kept 
fully tightened. 

When the unit Is operated In a building end a 
longer exhaust pipe Is roquirod. a lurgor bore pipe 
must bo used to prevent excessive back pressure. 
Up to 5.5 m. (18 ft.) of 51 mm. (2 In.) diamotor 
exhaust extension may be fitted in place of the 
standard exhaust extension pipe. (Exhaust oxton- 
sions are available from R. A. Lister. Farm Equip¬ 
ment Ltd.) 

Extensions should be kept as short eincl straight 
as possible. Ensure that rain water cannot enter 
the exhaust outlet. 

To avoid recirculation of damp air, the MEU 
must be housed in a building separate from the 
crop store. Air flow to the MEU must not bo 
restricted, tho building must be provided with a 
minimum air intake hole of 0.93m2 (10 ft.^). 


Page 18 


SECTION 1 


GENERAL INFORMATION 


FLEXIBLE CONNECTING DUCT {Oiag 16) 

To avoid wasteful loss of air from the Ian. and 
en^re more even air distribution through the 
crop, connect the MEU to the main air duct with 
a flexible connectir>g duct. Do not back the MEU 
straight into the crop. 


MANOMETER 

The level of the fluid in the gauge tube should 
road *0* when the unit is stopped. If it Is below 
this level lop up the manometer reservoir with 
coloured water. Static pressure m the air ducting 
is measured in inches water gauge, by the level 
of fluid in the manometer gauge tubo. 



STATIC PRESSURE AND HUMIDITY 

The air pressure {static pressure) altained in 
the air ducting Is msasured with the manometer. 
The humidity of this air is rneasured with a hygro* 
meter. These maasurements are normally taken 
from the main air duct. Static pressure will vary, 
depending on the following factors;^ 


A. Connecting Duct 

B. Manomeler 

C. Manometer Tube 
0. Hygrometor 

Oiag. 16. Flexible Connecting Duct 


1 . Total floor area of crop being venlilaied. The 
smaller the floor area, the higher the static 
pressure. 

2. Depth of Crop, The greater the depth of crop, 
the greater the static pressure. 

3. Number of bins or venta floors. In ntulli bin 
or multi venta floor installations It will vary 
with the number of blrks or venta floors being 
ventilated at any time. The greater the num* 
ber of bins or ver>ta floors being ventilated, 
tho smaller will be the static pressure. 

4 If long air ducts of loo small cross section 
ares are used the static pressure will in¬ 
crease. A further increase in static pressure 
will occur if the openings between the air 
duct and venta floor are too small. 


MANOMETER PROBE 

The manomeler probe is connected to the 
manometer by a 3 mm. {10 ft.) length of plastic 
tubing. Insert the probe Into the main duct, con- 
r)ocilr>g duct or area under the venta floor at a 
point as far as possible from the fan. $o tho read¬ 
ings will not be affected by turbulence. 

When the unit Is connecied directly to a venta 
floor via a flexible conr>ecting duct, insert the 
probe at an angle Into the blanked off section of 
the venta floor. Holes drilled to receive the 
manometer probe should be made with the smal¬ 
lest possible clearance around the orobe. so there 
is minimum escape of air. 
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OPERATING INSTRUCTIONS 
To Start Engine (Fig. 1) Hand Starting 
{a) Check fuel and lubricating oil levels. 

(b) Ensure the fuel and lubricating oil systems 
arc primed, 

(c) If the ongine Is Pitted with a fuol lift Rjmp, 
prime the fuel filter by using the priming 
level on the lift pump. 

((!} Move the decompressor leverfs) over to¬ 
wards the flywheel. 

Iq) Puil the control lever outwards and allow 
U to rotate nrticlockwisd so that it abuts 
against the top stop and i$ in a vertical 
position. Sno Fig. 2, 

Note: On engines fitted with speed control 
the control lovor should be set at ''Fast". 

If) Important,—Lightly oil tho nnd of the cam¬ 
shaft extensior) or raised hand starting shaft 
and fit tho correct and fully sorvicoable 
starting handle. Check tho arrow on the 
handle for correct rotation and turn the 
handle in tho opposite direction to that 
reQUirod to start the engine, in order to 
chock that the clutch pin will dlssnyage 
from the keyway, and does not bind on 
the starting shaft. 

Ensure thero nro no burrs on shaft. 

(g) Important.—Turn tho onglno slowly from 
3 to 20 turns on tho camshaft according to 
the temperature and period of standing ur 
used, In order to prime tho combustion 
nhamberU) and tho lubricating oil system, 
(hj Turn iho ongino In tho correct rotation and 
when maximum cranking spood is reached 
operate decompressors. Retain grip on 
storting handle untif the engine Is firing and 
remove handle from shaft. 

Warn/ng IT IS DANGEROUS TO ALLOW 
THE HANDLE TO ROTATE ON THE RUN¬ 
NING SHAFT. 

()} As soon as tho engine reaches nonnol 
speed, turn the control lever clockwise to 
the horizontal position so that it abuts 
against the horizontal stop—THIS IS MOST 
IMPORTANT. 

When speod control Is fitted reduce speed 
as required. 


To Start Engine (Electric Starting) 

Carry out items (a) to (c) es Hand Starting. 

(d) Pull the control lever outwards and allow 
It to rotate anticlockwise so that it abuts 
against the top stop and Is in a vertical 
position. See Fig, 2. Note: On engines 
fitted with speed control the control laver 
should be set at FAST. 

(9) Press starter button and release Immodi- 
Dtoly tho ongine fires, Do not motor me 
onglno continuously for more than 10 
seconds. (See page 12Aa for Information on 
key switch). 

If) As soon as tho engine reaches normal 
spoed, turn the control lever clockwlao to 
tho horizontal position so that It abuts 
against the horizontal stop—THIS IS MOST 
IMPORTANT, 

When speed control is fitted rerjuce speed 
as required. 

Note: Further information and wiring diagrams 
for electric starting systems con bo found 
in Section 8, 

COLD STARTING (Bdow-IO'C) 

A cup and plunger Is fitted on tho combustion 
air intake port of each cylindor on ST engines. 
To oporaie, withdraw plungers and fill one third 



Fig, 1 Starting Engine 
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of tho cups with the same type of lubricaimg oil 
as used in the ongino. Replaco plungers and 
Inject the oil just before starting. The device 
must not be used more than three times in sue* 
cession. When hand starting^ turn the engine 20 
revolutions with the fuol on oftor injecting tho 
oil, before attempting to start. 


TO STOP ENGINE 

Turn the stopping lover clockwise and fix In 
clip. When romoto control is fitted, move lever 
to STOP position. 



Fig. 2. Stopping Control 


INITIAL ATTENTION 

To ensure that the top cups of the push rads 
are full of oil and that the valve springs are 
lubricated, pour SOOcm^ (J pt.) of lubrioaflng 
oil per cylinder over tho valve gear. 

It Is recommended that the following are 
attended to after tho engine has run 25 hours and 
again after tho engine has run 250 hours. 

1. Adjust cappoc cloarances (see pages 50 or 

66 ). 

2. Check, and tighten, the nuts on the following 
joints: end cover, cylinder head covers, fuel 
pipes, fuol pump housing door, lubricating 
end fuel oil pipe joints. 

In addition to the abovo the following should 
also be carried out. 

a. Ch/inge the lubricating oil for the first tlmo 
after 100 hours. Thereafter every 250 hours. 

b. Clean the engine and keep It cloan. 

c. Observe tho exhaust at tho normal full load. 
Tho exhaust must be free from soot. A black 
exhaust means that the engine Is ovorloedod 
or that tho injection equipment fs out of 
order. Do not allow the engine to run with 
a dirty exhaust without invostigatlng the 
caose as this may well result In an expensive 
broakdown. 


VARIABLE SPEED CONTROL 

On sll onginos, in placo of tho standard fixed 
speed control, a varlablo spood control can be 
fitted with a range of 750 to maximum rev/min. 
This arrangement la detailed in Section 5. 


ROUTINE MAINTENANCE 

FolJowing tho Initial attention, the normal 
routine maintenance must be carried out as laid 
down on next page. 


CARE OF YOUR NEW ENGINE 

Boforo leaving tho makers' works, each engine 
is carefully tested and inspected; this includes 
full load running, followed by detailed oxamln- 
aticn and lightening of all nuts and unions. 

When the engine Is put into service, further 
setting of some joints will occur and the valve 
gear beds down. For these reasons, If the best 
results are to bo obtained from tho engine, it Is 
Important that it should receive regular attention, 
particularly during the first 500 hours of Its life. 
The same applies lo an engine which has been 
completely overhauled. 


LUBRICATING OIL 

Always use oils of the correct viscosity and 
typo Heavy Duty diesel engine detergent lubrica¬ 
tion oil. (Soe Section 2.) 

This will ensure easy starting, lowest fuel 
consumption, minimum wear and longest periods 
between overhauls. 
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ROUTINE MAINTENANCE 

Page 

) No. 


ST 

STW 

OailY 



Check supply of fuel o>\. 

33 

33 

Check the level and condition of lubricating oil (also in goarbox if fitted). 

25 

25 

Clean the air cleaner under very dusty conditions. 

49 

67 

Drain the moisturo trap tn the exhaust pipe if lilted. 

9 

9 

Every 125 Hours 



Clean the air cleaner under n^oderatoly dusty conditions. 

49 

67 

{Renew the aloment if necessary). 



Check for oil and fuel leaks—tighten nuis and finings if necessary. 

— 

— 

Change the lubricating oil if it is thick ar>d black. 

24 

24 

Check electrolyte level in batteries. 



Every 250 Hours 



Drain the lubricating oil and refill with the correct grade and tvp«- 

24 

24 

Renew the lubricating oil fdter element (If fitted}. 

26 

26 

Cloan tho fuel Injector r»o2zle if the exhaust is dirty. 

41 

41 

Cloan the fan blades and examine for damage (M.E.U.). 

69 

59 

Renew the fuel filter elemem if the fuel used is not perlectly dean. 

36 

36 

Check belt tension 

1t6 

116 

Every 500 Hours 



Rfinow the fuel filter element. 

36 

36 

Every 1000 Hours 



Decarbonise If the engine shows loss of compression, or bfow*by psst the 



piston. Do not disturb otherwise. 

62 

62 

Adjust valve clearances. 

50 

68 

Every 2000 Hours 



Decarbonise. 

62 

62 

Clean the Inlet manifold and exhaust system. 

49 

67 

Examine the fan blades and clean. 

59 

59 

Check for free working of the governor linkage. 

42 

42 

Drain and clean the fuel tank. 

34 

34 

Renew the air cleaner element. 

49 

67 

Clean or replace the fuel rnjeaor nozzle and check the pressure sellings. 

41 

41 

Check the fuel pump timing and balancing. 

40 

40 

Check lubricating oii pressure. 

23 

23 

Cloan the cylinder, cylinder head and injector finning under rtormal conditions. 



{ST). 

63 

— 

Check the lubricating oil pump valve assemblies. 

27 

27 

Check water space in cylinder blocks for sludge etc. Remove doors and 

— 

73 

cloan if necessary (STW). 



Every 6000 Hours 



Give the engine a major overhaul if necessary. 

60 

60 


A reasonable amount of time spent in chct^ing over the details as described above is the user s 
best insurance against loss of valuable lime and costly repairs. 
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LUBRICATING SYSTEM 


6. Tapping for Oil Pressure Qaug 


2. Dipstick 


7 011 Pipe to Main Bearings 


Strainer 


8. Oil Pipe to Valve Gear 


3A. Strainer {3 cyl. engines) 


5. Lubricating Oil Filter 


10. Drain Plug 

Fig. 3. Lubricating OH Syatem 



6 

S' 





♦S ♦ 

• i 
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SPECIFICATION 

1 The Temperatures mentioned in the table are 
the ambient temperoiuree at the time when 
the engine is started. However i1 the runnir^g 
ambient temperatures are much higher than 
the starting tomperstures, a compromise must 
be struck and a higher viscosity oil used, 
provided startling Is satislectory; muUlgrodc 
oils overcome the problems provided they 
have a suitable speclficailori. Sec note 5. 

2. ST and STW d>csei engines must be run on 
H.D. Diesel lubricating oils io specifications 
equal to or better than DEF2101D or MIL*L* 
2104B or MIL.L-46152A/B or API CC. 
Straight minoral oils are not suitable, neither 
are oils of less detergency than specified. 

3. MIL-L-2104C or MIL-L-2104D or API CD or 
Series III oils are recommended for engines 
running at a high load factor, pafilcularly in 
conjunction with high ambient temperatures. 
They rnust also be used if the sulphur con¬ 
tent of the fuel exceeds 0.5%. 

4. Th© use of MIL-L-2104C/D. API CO or Series 

III oils in new. or reconditioned r^iurallv 
aspirated engines cart Inhibit runntr>g-ln. and 
give rise to eyiinder bore glazing In engines 
operating on low duty cycles. They should 
therefore not be used for the first 'fill* in 
new or reconditioned naturally asplraied 
engines, but may be used to advantage after 
the first 250 hours when an er>g»ne is 
operating under the conditior%s specified in 
para 3. 

5. Multigrado oils must meet tho specifications 
listed in Psra 2. 

6. The oil should be suitable for oil changes 
every 250 hours without undue oxidisation, 
with sump temperatures reaching 150‘C In 
tropical climates under extremely severe 
applications, and 120*C under normal appli¬ 
cations. 

7. Marine gearboxes of Lister manulaclure with 
Separate lubrication from the engine, and all 
marine reduction gears of Lister manufac¬ 
ture, must use "Mild type EP gear lubricants" 
or "Multi-purpose gear lubricants'* fas used 
in the majority of motor car differentials). 


VISCOSITY 


For Starling lemperatures:- 



Monogradc 

Multigrade 

Below — 15 C 
Belween — 15'C 

SAE 5W 

5W/20 

and 4' C 

Between 4 C and 

SA€ 10W 

lOW/30 

30 C 

SAE 20/20W 

15W/40 

Above 30'C 

SAE 30 

15W/40 

20W/40 


OPERATION (Fig. 3) 

Oil is sujsplied undor prosHuro from a plunger 
punv to all crankshaft bearings and to the vaivu 
rockers. 

The oil is drawn through n wiro gauze stralrei 
and ball suction valve. Tho suction valve assom 
bly is acrewod Into the base of crankcasu. 
The delivery valve is carried in the bottom of u 
hollow plunger, the oil passing Into the hollow 
lappet and out to the cartridge type filter mountocl 
on iho crankcase door. From the filter the oil 
passes to the main bearing pipes on single cylln- 
dor engines, and on two and three cylinder 
engines, to a manifold wfileh sui^Hes tho centre 
bearing(s) and the end main bearings. On all 
ertgines. email pipes supply oil to the rockci 
shaft bearings. 

On earlier model engines, tho relief valve is 
carried In the plug securing tl)e oil pipes for thn 
main bearings and incorporates a reservoir which 
maintains oil pressure on the bearing during the 
suction stroke of the pump. The relief valvo Is 
set to open at 3.4 bar (50 Ibf.in.^) and is not 
adjustable. On engines fitted with a lubricating 
oil pressure gauge, a recorded pressure of 1 0/ 
1,4 bar (15/20 Ibf /in.*) as 1500 rov/min. is 
adequate and 0.34 bar {5 Ibf./in.^) ai 750 
rev/min. 

Later model engines using the self regulating 
oil pump have no relief valve but maintain the 
oil pressure quoted above. 

The oil system is filled tiKOugh the oil filler 
cap on the cylinder head cover or through the 
filler cap on the crankcase door, depending on 
installation. The oil Is drained through the drain 
plug fitted in the crankcase on the manifold side 
of the engine. 

A dipstick is fitted in the crankcase door. 
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Engino 

Industrial 

and 

Marfnu 

Auxfilarv 

Marine 

Propulsion 

Dipstick 

fdenti* 

IICDtion 

No. 

Max. angle ol 
nolinaiioii at which 
ihc engirte may be 
run 

Approx, oil capacity 
with englr^e level 

Dipstick 

type 




Flywheel 

down 

Flywheel 

up 



ST1 

» 


17 

10' 

10' 

2 litres (3} pints) 

Solid 

ST2 

A 


19 

15*^ 

15 

5,4 litres (9J pints) 

Solid 

ST3 



19 

IS-' 

10' 

9,1 litres (16 pints) 

Solid 

STW2 



19 

15 

16' 

5.4 litres (9i pints} 

Solid 

STW3 

e 


19 

15 

10* 

9.1 litres (16 pints) 

Solid 

ST1 


• 

3 

lO" 

10 

2 litres (3^ pints) 

Flexible 

ST2 



8 

IS* 

15 

5.4 litres (9} pints) 

Flexible 

ST3 


» 

15 

12'' 

6* 

6,6 litres {11.6 pints) 

Flexible 

STW2 


. 

13 

15 

15 = 

5.4 litres (9i pints) 

Flexible 

STW3 


• 

13 

12* 

6- 

6.6 litres (11.6 pints) 

Flexible 


Note: MaximufTi side manllold up 15 '. down 8 cominiKMJS operation. 
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BEFORE STARTING OF AFTER OVERHAUL 

Fill tho engine crankcase through the oil filler 
to the mark "max’* on the dipstick. Top up when 
the engine has been stopped after the initial run. 

OIL FILTER {Fig. 6) 

The standard oif filter Is a screw on cartridge 
type located or the crankcase door. A bV'Pass 
valve Is Incorporated in the filter to prevoni oil 
starvation In the unllkelv event of tho olemeni 
clogging. A special band gripping tool Is re* 
quired to remove the filter from the engine. 
When fitting a new filter, the face of the rubber 
joint must be lightly greased to facilitate 
assembly and removal. The filter must be 
screwed until the rubber joint just makes contact 
with the crankcase door facing and then screwed 
on clockwise ^ to -I of a turn. 

The element should be renewed every 250 
hours. (See ROUTINE MAINTENANCE). 

Marine Propulsion Engines 

In place of the oil filter described ebove. on 
marine propulsion engines an adaptor plate is 
fitted to blank off the filter position. 

Note. Remote mounted oil filters are available for 
all engines; details can be found in Section 5. 

WIRE GAUZE STRAINERS {Fig. 7) 

Access to the strainer is gained by removing 
the crankcase door. 

On one and two cylinder engines a tubular 
strainer Is fitted {AJ. The open end of the strainer 
locates Into the oil pump (or suction valve) 
housing, the other being spring loaded against 
the crankcase wall. When refitting, ensure spring 
loaded pin Is in positive contact with recess in 
crankcase wall. 

On three cylinder engines IB) the strainer 
assembly is held In position by a bracket boiled 
to the dividing wall In the crankcase and a xrwtal 
pipe located In the oil pump (or suction valve) 
housing. 



Fig. d Changing Oil Filter 



ST25 

Fig. 7 Oil Strainers 
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OIL PUMP AND SUCTION VALVE (Fig. 8) 

Access to the oil pump plunger is through ihe 
crankcase door; the suction valve Is screwed 
into the base of the crankcase. 


rp Remove:— 

(a) Drain oil—(he oil drain plug 19 located on 
the manifold side of tho crarrkcase. 

ib) Compress pump return Spring to relieve 
pressure on the circlip; remove circifp end 
release pump spring. 

fc) Gain access to the underside of the crank* 
case: loosen and remove auction valve 
sssembiv* 

Id) Slide out pump plunger and tappet: remove 
return spring and CiroUp from the inside 
of the crankcase. 

SERVICING 

Ciesn assembly and oxamlno for damage or 
lA^aar; change 'O’ rings on tappet and suction 
valve if necessary. Ensure oopper washer on 
suction vslve ia sarvloeable. Under no efreum* 
stances dismantle valve assemblies. 



A. Suction Valve 

B. Oil Pump Plunger 

C. Tappet 


Fig. 8. 011 Pump 


To Refit:— 

(a) Compress pump return spring and tie with 
fine string. (This will enable circlip to be 
inserted mors easily). 

(b) Fit isppet with hollow end and oil seal 
nearest the pump plunger. 

(Cl Fit tappet and pump plunger through 
bottom of crankcase; locate return spring 
and circJip around pump plunger from in¬ 
side the crankcase. 

Id) Screw suction valve in position (with 
copper washer). 

(e) Fit circlip to the top of pump plunger; 
release tension on spring. (Remove string 
If used). 

(f) Replace drain plug after coating threads 
with Hylomar PL32M. 

(g) Fill sump with correct grade and quantity 
of oil. 



C 


ST2e 
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LUBRICATING OIL PUMPS (Fig. 8A) 

The jllustratlon shows the two types of oil 
pumps which mey be fitted to ST and STW 
engines. 

The self regulating pump illustrated on the 
left was introduced In STl engines from May 
1978, By the end of 1978 all multi-cylinder 
engines were fitted with the aelf regulating pump. 

instructions for removing and refitting the old 
type pump and suction valve can bo found on 
page 27. 

SELF REGULATING PUMP 
To RomovB : 

(a) Drain oil — the oil drain plug is located on 
the manifold side of the crankcase. 

(b> Remove crankcase door and run engine 
until oil pump push rod Is at its highest 
point (com lobe not operating pump). 

(c) Gain access to the underside of the crank¬ 
case; loosen end remove oil pump plug. 
Note; Tho pump assembly is undor spring 
tension and care should be taken to prevent 
components of the pump being misplaced 
or damaged. 

SERVICING MAJOR OVERHAUL 

Clean assembly and examine for damego or 
wear; change 'O' ring on plug. Fit now plug joint 
washer and coat with Hylomar PL 32M. 

To Refit J 

Note: It will greatly ease assembly If engine is 
placed on Its side. 

(e) Insert push rod A. 

(b> Assemble plunger cep B with ball valve C 
into plunger D; place spring E over shank 
of plunger and Insert complete assembly 
into crankcase. 

(c) Place ball valve F into plug J and place 
retaining plate 3 centrally over end of 
plug (ensure serviceable jointing washer H 
Is fitted). 


OIL PIPES 

The variations In the oif system Javout for 
all engines can be seen in Figs, 10. 11 and 12, 
Please note, a blanking plug is fitted in place 
of the relief valve on engines fitted with a self 
regulating oil pump. 



ST27 

Fcg. 8A, Lubricating Oil Pumps 


The oil pipe into the flywheel end main bear¬ 
ing housing and the crankcase at the gear end 
main bearing must be a very close sliding fit. 
When refitting. Hylomar PL32M should bo ap¬ 
plied to the last 16mm (4”) of pipe taking care 
not to coat the very end of the pipe, otherwise 
jointing compound will be fed into the oil stream, 
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ST210 


Fig. d. on Pipes to Cylinder Head 

Oil Food Pipes to Rockors 
The oil food to cylinder hood rockor levers Is 
rocluced by restricting the bore of tho vonicQJ 
oil feed pipe by meens of s wire inserted Inside 
tho pipe. This reduces splosh In the rocker box. 
Linder no circumstances should those restrictor 
wires be removed. 

When refitting the rubber teo pieces on the 


Fig. 10. ST1 —on Pipes 
{Old typo oil pump) 

rocker food pipes, ensure that tho pipes oro not 
pushed in boyond the internal counterboros. If 
They are forced beyond tho counterboree the oil 
foed can be blocked {Fig. 9). Whon fitting rocker 
food pipe Into relief valve adaptor, ensure pipe 
is pushed firmly Into packing seal boforc tighten* 
ing gland nut. (Soo item A Fig, 10). 


ST217 


Fig. 12. ST/STW3—Oil Pipes 
(Old typo oil pump) 


i-ig II. 5)11—Oil pipes 
(Self regulating oil pump) 
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OIL SEALS {Fig 13} 

The crankcase is sealed at the crankshaft by 

screw tvpo oil seal I A) and a feit ring (B). 
The screw seal must be concentric with the shaft 
the maximum permissible variation of gap being 
0.075 mm. (0.003"^. A ring type oil thrower (C) 
is fitted over tho crankshaft at the flywheel end 
and must be fined before the main bearing hous¬ 
ing. 

When an oil seal is replaced, trte outside dia* 
meter of the seal should have a litlle Hylomar 
PL23M applied. When fitting a new crankshaft 
folt seal, coat the inside of the grooves with 
Wellseal before Insorting felt. Ensure the felt Is 
not distorted during fitting, and lightly oil before 
fitting assembly to the crankshaft. 

Ensure that the correct seal assembly is fitted 
for the direction of the engine rotation. An 
arrow marked on the seel shows the direction 
or rotation. 

A Gits seal and oil Throsver ring In the end 
cover seals the camshaft extension (Fig. 13A). A 
service tool should be used when litilng the end 
cover to prevent deimege to this seal. See Sec¬ 
tion 7. 

When fitting a new end cover seal, fit oil 
thrower ring before inserting Gits seel esscntbly. 
Soaf assembly should be pushed In until outside 
edge of assembly is flush wiih outside of end 
cover. 



Fig. 13. Crartkahaft Oil Seals 


NOTE: The camshaft oil seal should ba installed 
without applying a jointing cornpound in order 
to eliminate U>e possibilltv of jointing com¬ 
pound getting on the scaling lip of the seal. 



Fig. 13A. Camshaft Oil Seal 
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OIL FEED TO JABSCO PUMP (Fig. 14) 

On STW engines, on oil 1eecJ pick up is fitted 
In the fuel pump housmg and feeds oil—via a 
rubber hose—to the pump drive housing. 



Fiq. 14. Oil Feed to Jetsco Pump 


LUBRICATING OIL PRESSURE GAUGE 
See Section Five — Accessories, 


DIRECT DRIVE CLUTCH 
The Uster clutch housing is filled to the lovol 
Of the side plug with light engine oil (SAE 10). 
The capackv is approxlmatelv 0 36 litre (S 'Irmp. 

pint). An oven lighter grado of oil mav be used 
In cold vireather to reduce pif drag of dr'Iven 
shdiu (See SecKon Five.) 


REDUCTION GEAR 

Whero roduction gears are fitted, fill tho gear 
case to the maximum mark on the dipstick with 
a mild type EP gear lubricant. 


REVERSE GEM% 

Lubricating instructions for marine reverse 
gear fitted to STM and STWM engines can be 
lound in Section 5. 


Nozzle Leak Beck (See Page 42 Fuel Systom*) 


Celibratian fluid 
temperature 

("C) 

Back leakage time 
(secs) 170 to 140 
Alms pressure drop 

6 

7.S — 34 

S 

7 — 33 

10 

7 — 31 

12 

e.5 _ 29 

14 

6,5 — 28 

15 5 

6 — 27 

18 

53 _ 26.5 

20 

5.5 — 24 

22 

5 — 23 

24 

4.5 — 22 

26 

4.5 — 21 

28 

4 — 20 

1 30 

4 — 19.5 
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1 . Fuei Supply 

2. Fuel Filter—ST1/ST/W/2 

3. Pjmp{sk 

4. Injectorlsl 

6 . Leak-off Pipe 
6 . Return to Tank 

A. Fuel Lift Pun^p— 

Optional ST1/ST2 
Standard ST3. STWM, M.E.U. 

B. Fuel Filler—ST3/STW3 


ST315 


Fig. 16, Fuel Syetem 


(See page 36 for M.E.U. fuel ayetem) 
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SPECIFICATION 

It has not boQD found practicable to recom¬ 
mend anv particular fuel for universal use, but 
the fuel must bo u distlllaie and not a residual 
oil or a blend thereof. 

It should have a Specification conforming to 
British Standard No. 2869; 1970. Class A1 or 
A2. 

Fuels to USA Specifrcatiorks ASTM D 975-77 
Grades No. 1*D and No. 2 0 are also acceptable. 


SPECIFJCATION LIMITS 


Item 

Claes A1 

Cbss A2 

Viscosity. Kiriematic at 
37,8‘C 

contistokes. Min. 

1.6 

1.6 

Centlstokes. Max. 

e.D 

6.0 

Cetane number, min. 

50 

45 

Carbon residue. Conrad* 
son on 109^ residue. 
% by weight, max. 

0.2 

0.2 

Distillatiort. recovery et 
357*C% by volume, 
min, 

90 

90 

Flash point, closed. Pon* 
skV'Martens, min. 

55’C 

56'C 

Water content. % by 
volume, max. 

0.05 

0.06 

Sediment % by weight, 
max. 

0.01 

0.01 

Ash% by weight, max. 

0.01 

0.01 

Sulphur Content % by 
weight, max. 

0,6 

1.0 

Copper corrosion test, 
inax. 

1 

1 

Cloud point "C. 

maximum Summer 

0 

0 

Winter 

-7 

-7 


In some cases Summer grade oil rs urtsuiiable 
for use in Winter because it becomes cloudy 
and rapidly clogs tha fuel filters on the engirre. 

In genoral the fuel must be free from foreign 
matter and water otherwise excessive wear may 
take place, partfcukirly in the fuel iniection sys¬ 
tem. Certain fuels are unsuitable owing to (he 
excessive temperatures, pressures, deposits and 
corrosion resulting from their use. 


The user is cautioned that although the engine 
may run satisfactorily for a short time on some 
fuel, excessive wear and dainage will ultimately 
be suffered by the engine and its life materially 
shortened. For these reasons we can accept no 
re^ransibility For such damage or wear caused 
by the use of unsuitable or dirty fuels. 

When In doubt as to the suitabiJity of a fuel 
oil, iho local deafer should be consulted. 

Clean fuel is of the utmost Importance In 
ensuring roJiable performance. 

Vaporising oils are unsuitable as fuel for Lister 
diesel engines. 


'DESCRIPTION (Fig. ISf 
The fuel sysiom comprises a fuel tank, filter 
and a fuel pump ar»d injector for oach cylinder. 
A pressed stool fuol tank Is mounted on the gear 
ond of the eogir>Q and foods fuel by gravity 
through a Delco or C.A.V. filter. The top casting 
of tho flfrer assembly contains two vent soraws 
for bleeding tho efr. From dte Alter, fuel flows via 
a moral pipe and banjo unions to oach of tho fuol 
pumps which aro located In a housing on the 
side of the engine; each oump is socurod In 
position by a clamp bolted to the crankcase. 
Tho pumpfe) feed fuel to tho injactorfs) which 
are locaiod in tho cylinder head(s). A leaboff 
pipe from the injectorfs) carries surplus fuel 
back to the tank. 

*(Seo pago 35 for M.E.U. fuel systom) 


SERVICING —GENERAL 

When priming or checking the fuel pump 
timing, care must be taken to wipe spilled fuel 
from the outside of the engine. 

Always fit a NEW joint whon a joint has been 
broken, 

Speciaf care must be taken to see that thoro 
is no leakage from the joints of the fuel pipe 
conrKcUon to (he pump. 

When tightening or loosening the fuel pump 
delivery conrwetions. use two spanners to pro- 
vent the pump from twisting on its seating and 
causirtg nvsafignrnem and possibly jamn*ifng o 
the fuel pump reck. 
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When rofiitlrg ihe fuel pipe frotn pump to 
injector the cannection io the injector must be 
lightened before tho connection to the fuel pump. 
This procodure will ensure that there Is no leak* 
age from these joinu. It is rnost important that 
all fuel joints are tight and '(oakproof. 

Always fill the fuel tank through a fine strainer, 
preferably at the end of a run, If any sodimeht 
IS stirred up during the process this has time to 
settle before the engine is used again, if cans 
are used, avoid vlpping out the last few drops. 

Funnels are very difficult to keep clean in dusty 
conditions. Wash them before and aftor use and 
wrap them up when not required, or fill service 
tank direct from a small mouthed screw capped 
can such as a 2 gallon fuel can. 

Fuel Tank Capacities (not M.E.U.) 

The basic engine mounted fuel tank offered for 
ell ST engines is 114 litres (2^ gol.). Larger 
capacity tanks are also available, soo Section 5. 
Fuel tanka for STW engines can be found in 
Sootion 5. 



Fig. 16. Removing Fuel Tank Only 


FUEL TANK (Fig, 17) 

Tho engine mounted rank is hold in position 
by two straps secured to the casting of the end 
cover. Tho tank would normally bo removed 
with the end cover. Should it bo necessary to 
remove tho tank only, proceed as follows;— 

(a) Drain fuel. 

(b) Disconnect tank support strap to cylinder 
head cover; remove loak-off pipe from top 
of tank. 

(c) Disconnect main fuel pipo from the base 
of tank, 

(d) Unscrew fuel tank straps and remove tank; 
note position of pads at base of tank for 
refitting. 


Rofilting tho tank is carried out In tho reverse 
order. After filling tank with tho corrocl grade 
of fuol the system should be primed. See page 
36. 



Fig. 17. Removing Tank and End Cover 
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FUEL TANK—MOISTURE EXTRACTION UNIT 

Fuel may be stored in 180 liere (40 gallon) 
drums or bulk fuel tanks. Fuel Is drawn from the 
fuel drum through the fuel probo. Tho probe 
supplied with tho unit Is suitable for drurns with 
on end opening, drums with a side opening re¬ 
quire a ohortor tuol probe. 

To prevent e1r eniarlng Iho -fuel system koop 
the end of the probo submerged In fuel; stop the 
engine before changing the probo to another fuel 
drum. A NEW DRUM SHOULD STAND IN POSI¬ 
TION FOR 12 HOURS BEFORE USE. A freshly 
transported drum of fuel may contain sediment 
In suspension and by doing this small particles 
have time to settle to the bottom. Tilt drums with 
end opening so that rairweter cannot enter the 


drum. 


BULK FUEL TANK 

If the tank is situated to gravity feed fuel to 
tho unit (the bottom of the tank should not be 
more than 2.3 m (7 ft. 6 in.) above the engine 
crankshaft) the fuel suction probo and floxiblo 
fuel pipes can be removed from the unit. The 
supply pipe from the gravity fuel tank must be 
connected to tho right hand connection on the 
fuel connection block, The fuel leak-off pipe is 
taken from the left hand connection to tho top 
of tho tank. 

The fuel outlet from tho gravity tank should 
bo oT least 51 mm (2 In,) above'the bottom of the 
tank arid a auilobie plug fitted at the lowest point 
for draining, 



A. Probo 

B. Fuel Supply 

C. Fuel Connection 
Block 

0 . Purolfltor Filter 

E. Fuel Lift Pump 

F. C.A,V. Filter 

G. Fuol Pumps 

H. Injectors 

J. Fuel Leak-off 


Fig, 18. Moisture Extraction Unit—Fuel System 


Page 35 



SECTION 3 


FUEL SYSTEM 


FUEL FILTER (Fig. 19) 

The fuel filler is an essential part of a diosol 
engine. It must not bo removed from the engine 
or used without a filter element. The element 
should bo ronowod ovory 1000 hours, more fre¬ 
quently if for «ny reason the fuel is known to be 
dirty. The filter Is looated on a bracket at tho 
gear end of the engine, a larger capacUy C.A.V, 
filter being fitted to 3 cylinder engines. Ork 
STW3 onginos tho filter Is located by the fuel 
Dump housing door, To remove, drain fuel 
tank and unscrew bolt in tho beso of the filter 
assernbly, Clean the inside of the filter bow) 
before fitting a now element and renewing any 
joints or seals. When tho filter assembly has 
been rofittod to tho onglno, fill fuel tank and 
prime system. On Moisture Extraction Units, an 
additional fuel filter is fitted to tho main frame 
and Is connected between the fuel supply and 
the lift pump, soo Fig. 16, It Is serviced similarly 
to the main filler. 



Fig. 19. Changing Fuel Filter 


PRIMING FUEL SYSTEM {Fig. 20) 

(a) Fill fuel tank. 

(b) Slacken each blood screw on top of the 
ffitor body and In the outlet banjo union. 
Tighten oach blood screw when a full air 


free flow of fuel is obtained working from 
the fuel tank. 

ic) Slacken bleed screw on fuel Dump{a) 
nearest the tank first; tighten when all air 
has boon displaced from fuel at each puinp. 



Fig. 20, Priming Fuel System 
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FUEL PUMP 

A separate Bryce Berger 1uel pump is fined 
for each cylinder. The purnpfs) are located in a 
housing which is bolted to the top o1 ihe crank¬ 
case. All servicing operations can be carried out 
without removing tho housing. 

Removing Fuel Pump 

(a) Drain fuel. 

(b) Remove fuel pun*kp housing door and spring 
clip for stoppir^g control. 

(c) Disconnect fuel feed pipe ot fuel pump(s) 
(Fig. 21). Note: A copper washer is filled 
each side of the bdn>o urtlon (o the filler 
and a Dowly washer with a Itard rubber 
insert each side o 1 the conrrections lo the 
pumps. A rubber bush locates the pipe in 
e recess in the fuel pump housing. 

(d) Disconnect fuel pipe to in|ectorfs>. 

(ef Disconnect governor link: unhook povernor 
speeder spring. 

(f) Remove gear case end cover: this is to 
check govQrr>ur setting 11 required. II an 
onginc rrKmnled fuel lank rs fitted, remove 
leak'Off pips to top of tank, disconnect sirap 
to cylinder head cover and remove fuel 
feed pipe at base of tank. With keyway on 
camshaft extension at the bottom position, 
remove tank, filter ar>d end cover com* 
icte (Fig. 17). 

(g) Disconnect the linkage between pumps on 
multi cylinder engines, slide spring clip 
away from pump and push fulcrum pin out 
of the fuel pump shackle—do not lei pin 
fall into sump. 

Note: Every effort should be made not to 
disturb the fuel puntp setilrtg when dis* 
connecting the linkage. The amount of 
linkage disconnected is left to the oper 
a tor's discretion depending on the reason 
for removing the pumpfs). On a two cyllrt 
der engine it is possible to lift out pumps 
with the linkage undisturbed. 

(h) Remove fuel pump clamp setscrew and 
clamp (Fig. 22). Lift out pumpfs) taking 
care to retain adiusting shims with their 
respective pumps to avoid affecting the 
liming. (Spi)l timir>g must be checked 
when refitting pumps.) 



Fig 21 Fuel Connection to Pump 


Servicing 

It is recommended that all servicing on the 
fuel pumps is carried out by accredited Service 
Depots. For operators wishing to carry out their 
own maintenance, see Bryce Berger Publication 
Ft SB. 



Fig. 22 Rentoving Fuel Pump 
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Refitting Fuel Pump 

Refitting the fuel pump »s carried out in the 
reverse order to removal. When tightening the 
fuel delivery connection, use two spanners to 
prevent the pump E>eir>g twisted on rts seat. The 
fuel injector pipe nuts should be torque loaded 
to 28.48 Nm (21 Ibf.ft.). Ensure the pump 
rdck(s) move freely otherwise erratic running or 
hunting will occur. Check fuel pump and 
governor setting ar;d fuel pump timing: relit fuel 
pump housing door after coaling Jointing face 
with Hylomar PL32M and fitting a rvcw Joint. A 
special tapered sloeve should be used when re¬ 
fitting end cover to prevent damage to the oil 
soal. Sea Section 7. Service Tools, A new end 
cover joint should be used and WeMseal applied 
to tho joint face and to the Joim. 

FUEL PUMP AND GOVERNOR SETTING 
(Fig. 23) 

(ai Set the engine control to RUN poeitiort. 

(b) Adjust linkage so that all the calibration 
marks A coincide with the sides of the fuel 
pumps within 0.13 mm 10.006"), The fuel 
pump recks must move freely after this 
ad]ustmcr>i. 

id Adjust the governor lever fulcrum B so 
that when the cellbretion merkls) A are 
against the outsido of the pumpfs) the 
distance C between the ir>side o1 the 
governor sleeve ai>d the outside of the 
governor weight carrier le 12.7 mm 11**1- 

(d) ’Set the clearance G to the correct figure 
for the application and speed of engine. See 
table "Values of G". Maintain the correct 
cleerance and rotate the locating plate until 
the calibration marklsi A coincide with 
the sides of the fuel pumpls). The full width 
of each calibration mark must be visible. 
When markis) coincide and clearance is 
correct, secure locating plate with screw. 

Ic) After making adjustments, check that fuel 
pump racks and linkage move freely. 

'On automatic control engines, this clearance Is 
established by the distance between a mark on 
the left hand side of the pump and the fuel pun^p 
body. See Table G, third column. 


VALUES OF G 


Ertgine 

Speed 

rev/min. 

Clearance 

mm. 

linches) 

Movement of 
Rack 

coTTBS ponding 
to clearance 
mm. (inches) 

1200—2199 

1t0,38 

10.0151 

1,22 

(0.048) 

2200^2699 

0.69 

10.027) 

2.18 

(0.006) 

2700—3000 

0.91 

(0.036) 

2.92 

(0.115) 

For «r> 9 ir>As driving tans, centrifugal pumps 

and marine engines other than STW 2/3 

marine propulsion engines, set as follows:— 

1200—2199 

t0.076 

10.003) 

0.254 

(0.010) 

2200—2699 

0.127 

10.0061 

0.406 

10.016) 

2700—3000 

0.279 

(0.011) 

0.89 

(0,03B) 

Fur STW2/3 inarme propulsion engines only, 
set as follows:^ 

1200—2300 

Continuous 

0,>63 

0.66 

duty 

10 .00$} 

(0.026) 

1200—2600 

0.254 

0.813 

Light duly 

{0.0101 

(0.032) 


tAII Moisture Extraction Units should be sot to 
this clearance. 


Note 

To assist in the stopping of exhaust smoke 
from engines used in variable speed applications 
where the engirte could be stalled, the following 
*G' setting n^y be used— 

General applications ttO.38 (0.015). 

Fans, centrifugal pumps and marine auxiliary 
applicaitom t0.076 10.003). 


Page 38 




Fig, 23, Fuel Pump and Governor Setting 


Page 39 


SECTION 3 


FUEL SYSTEM 


FUEL PUMP TIMING (Fifl. 24) 

(a) Set the control levor to START. 

(bl Turn the flywheel to the firing position. 
ST1 Engines. {Fig. 25A) (and M.E.U.) 

Set the mark Z on Iho flywheel opposite 
the timing mark on the fan shroud with 
both valves closed. 

Multi Cylinder Engines {Fig. 2GB) 

Set the mark Z opposite the arrow at the 
bock of tho fan shroud with both valves 
closod. 

Ic) Remove the fuol pipo from the pump to 
the injector. 

(d) Romovo the delivery vnlvo holder A, de¬ 
livery valve B nnd spring C. If fuel flows 
from tho pump, turn the crankshaft In the 
direction of rotation until the flow ceases. 
(0) Replace the delivory valve holder without 
the valve and spring. 

Note: A spill pipe, fitted to the top of the 
delivery valve holder will give a moro 
accurate indication of fuel flow cut off. 
If) Turn the crankshaft backwards until fuel 
commences to flow and turn in direction of 
rotation until ffow ceases. Blow fuol from 
the top of tho holder—or spilf pipe—to 
make sure flow has ceased. At this position 
the firing mark on the rim of tho flywheel 
should be opposite tho oontro mark on tho 
fan shroud. If it Is not, the shims bolow 
the pump body must bo adjusted. 


Remove shims to advance. 


Add shims to retard. 


Shims 0.13 mm. and 0.26 mm, (0.005" and 
0.010") thick to a totfif of approximately 0.89 
mm. i0.035") are normally Inserted bolow the 
fuel pump. One shim 0.13 mm. (0.005") 
thick is equivafent to a timing adjustment of 
4 76 mm (3/16") measured round tho rim of 
a flywheel 35.56 cm. (14") diameter, or 6.16 
mm. (13/64"} for a flywheel 38 cm. (15") dia¬ 
meter. 

When liming i.s correct, replace delivery valve 
and spring. 



Fig. 24. Fuel Pump Timing 


A thoroughly cJeanacI container holding a 
supply of clean, frosh fuol oil should be available 
for washing dlarnanvicd parts. Components 
should be assembled wet although It Is pormlss* 
iblo to use non*flufl)ng paper during cleaning 
processes. Never use paraffin end never uso 
wovon clothS' Tho compononta of each individual 
pump should be kept together during disinsnt* 
ling. 



Fig. 25. Timing Marks 
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Fuel Pump Timing (cent.) 

Tne speed ranges below are the 100% load setting revs/min. The measurements BT.D.C, on fly 
wheel rims are given for guidance only. 


Speed Ranges 

Deg. 

mm (inches! BTDC on flywheel rrms 


rev/mirt. 

BTDC 

324 

I12}") 

343 

(I3i") 

356 

(14") 

361 

(15") 

406 

(16") 

Engines i up to 2000 

ST/W/1/2/3 

19 

53.59 

(2.11) 

56.90 

(2.24) 

58.93 

(2.32) 

63.25 

(2,49) 

67.31 

(2.65) 

2001 to 2600 

22 

62.23 

(2.451 

65.79 

12.591 

68.33 

(2.69) 

73.15 

(2.86) 

77.98 

(3.07) 

Over 2600 

I 

25 

70.61 

(2.78) 

74.68 

(2.94! 

77.47 

(3-05) 

83.06 

(3.27) 

88.66 

(3.49) 


FUEL INJECTOR 

The in(«ction egulpn^eni, and the pipes and 
unions between the fuel filter and ihe fuel pump, 
and between the fuel pump and the injector must 
be absoluiely clean: one particle of dirt can 
essily block one hole In the nozzle end produce a 
dirty exhaust. Every cere Is teken before the 
engine leaves the Works to ensure that this 
eQuipmant is scrupulously clean, and after the 
engine is run In on test those injectors are 
checked and replaced If necessary, es sometimes 
oartloles of dirt get dislodged from the eysiem 
when all the equipment Is new. Therefore it is 
recommended that great care be taken not to 
introduce dirt into the system in any subsequent 
dismantling after the engine leaves the Works. 
This applies to the fuel pump, the fuel injector 
artd el) the pipes and unions between the fuel 
filter and ihe fuel pump and between the fuel 
pump end the injector. 


REMOVING INJECTOR (Fig. 26) 

(a) Remove cylinder head cover, 
lb) Disconnect leak-off pipe to tank and fuel 
feed pipe from pump. 

(c) Remove injector clamp. 

Id} Remove injector complete with oil seal 
ring and injector joint. 

The injector is set to 200 atmospheres: full in¬ 
structions for testing injector can be fourtd on 
next page. 


SERVICING 

Examine oil seal ring for damage or cuts, re¬ 
place if necessary. 

Ensure the seatings in the cylinder head and 
the injocior finned nut are clean and srnooth. 
Fit new copper (olnc. 

Check that the finning is clean. 

Check that the in|ectpr nozzle cap nut errd 
outer cap are dead tight 88.16 Nm (65 Ibf.ft.) 
A rubber plug in ^e nozzle cap nut gives 
access to the adjuster. 



Rg. 26. Removing Injector 
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RdMtting is ciirrled out in the reverse order to 
removsi. The clarnp nuts must be tightened 
evenly to 20.34 Nm (15 lb(,f! ) ST and 43.40 
Nm (32 Ibf.lt.) STW torque ensuring that the 
clairip is level end bears evenly on the injector. 
The pipe from the pump to the injector must not 
be tightened until the clamp re correctly secured. 


The back leakage measured with a hand pump 
and gauge must be such that the time for the 
setting pressure to drop from 170 to 140 atmos¬ 
pheres must be within 6 to 27 seconds at 
15.5 C calibration fluid temperature. See Page 
32 for comprehensive table. 


FUEL INJECTOR—TESTING INSTRUCTIONS 

The in/ecior no 22 le has four spray holes each 
0.25 mm, diameter. The setting pressure of the 
Injector spring is 200 atmospheres; this allows 
for settling to the normal pressure of 190 atmo¬ 
spheres. 

To esceruin if the injector spray is In good 
condition, the Injector is removed from the 
engine end reconnected to the fuel Injeorlon 
pump externally, so that the spray can be ob¬ 
served. This requires removing the injection pipe 
and using e spare one (the standard Injection 
pipe must never be bent for this purpose other¬ 
wise It will be impossible to refit). The engine 
Is turned at about 60 rev/mln and after e few 
turns the nozzle will begin to function and the 
sprsys can be observed. Ensure sproys ere 
directed away from the operator. These should be 
In the form of a very fine mist not streaky or 
dribbly. 

All sprays should have the seme appearance 
snd the same length of penetration In the air. If 
one spray is shorter or weaker than the others 
this means that the corresponding hole Is parti¬ 
ally blocked and best results will not be obtained. 

If one hole is totally blocked or the nozzle 
dribbles it must be replaced or sent to be cleaned 
and reclaimed by an accredited Service Depot. 

If the nozzle only is replaced, the injector 
spring pressure must be reset and this cannot be 
done without a special test rig consisting of a 
hand operated fuel pump and a pressure gauge. 
This rig Is normally carried by Service Engineers 
but If It Is not evailsbie It becomes necessary 
to replace the comrplete injector by a new or a 
serviced one which has a clean nozzle and has 
been properly set to the correct pressure: In this 
case the complete faulty Injector should be sent 
to the Service Depot or returned to the Lister 
Works or Agents for reconditioning. 


GOVERNOR 

The engine governor is carried within the 
crankshaft pinion at the c^ar case end of the 
engine; access is gained by removing the end 
cover. 

The governor lever (Pig. 27) operating the 
fuel pumptsi is carried on a fulcrum bearing 
secured to the crankcase above the pinion (Fig. 
28). This bearing is fitted so that iho centre lino 
of the bearing is aporoxlmstely 19.06 mm. 
(0.76 ") from the facing on the crankcase and Is 
adjusted )n accordance with the Instructions 
given on page 38. The lever is curved to pass 
over the camshaft gearwheel and Is joined to 
the fuel pump by a link arm. 

A pad on the bottom of the lever makes con 
tact with a thrust sleeve (Fig. 29) carried In the 
centre of the crankshaft pinion. The thrust sleeve 
movement is controlled by two governor weights 
secured by pins to s carrier (Fig. 30). which is 
bolted in the recess of the crankshaft pinion. 



Fig. 27. Governor Lever 
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A. 3 Cylinder Engir>eft. 

6 . 1 & 2 CyMnder Endlnas. 

Fig, 28. Governor Lever Fulcrume 



Fig. 29. Governor Sleeve 




t€IW 


ST33C>-a 

A, Cortetent Speed 8. Variable Speed 

Fig. 30 Governor Weights 


Fage 43 






SECTION 3 


FUEL SYSTEM 


NOTE:- T>i6 side mounted speed control lever and associated parts are replaced by an end cover 
speeder spring adjusting screw on genesaimg set builds. 

MANUFACTURERS SPEED SETTING 

Each engine is tested and the speed control lever o< those Builds not ^own in brackets, and the 
speeder spring adjusting screw of those Builds shown in brackets, are set at R. A, Lister to the fol¬ 
lowing figure:- 


R/min 

100 % load 

ST1 Builds 

ST2 Builds 

1 ST3 Builds 

1200 



28 

1500 

(e).(7).(8).(22) 

(4).(5).(6).27.(31) 

(3).(4).(211.(27} 

1800 

1 (9).(10).(16).(24).f31) 

(7).(8).(12).(29) 

(5). (5}. (9). 124} 

2000 

1 1.4.5.11.14.25.26.30 

1.9.11.23.32.33 

1.6.29 

2350 

— 

25 

25 

2600 

2.3.12.13.21.23.29 

2.3.10.21.22.24,28.34. 

35 

2.7.22.23 

3000 

' 20.27.28 

20.30 

20.26 


Note. See Appendix tor eeverncr rtnee for eeoN bu!!d. 


CHANQINQ GOVERNOR WEIGHTS 
SPEEDER SPRING AND GOVERNOR 
WEIGHT SPRINGS 

Note. See table on next page for the weights 
and springs required for various ertgine speeds. 

To Obtain Access 
(a| Drain fuel. 

lb} Remove fuel pump housing door; discorv 
nect speeder spring. 

(c) Disconnect fuel pipe from filter to pump 
at fuel filter. 

Id) Remove strap, tenk to cylinder head cover, 
(el Remove end cover complete with tertk end 
filter. 

To Change Governor Weight Springs 

Unhook governor weight sprir>gs, fit new 
springs (consult tabta). 

To Change Speeder Spring 

Disconnect speeder spring from governor link 
assembly and wire Knk: remove and fit new 
spring. 


To Char>ge Govorrwr Weights 

(el Remove split pins and washers from the 
governor lever fulcrum and from the con- 
rvection to the governor link issembly. 

lb) Remove the governor lever. 

(c) Pull out governor sleeve. 

l d) Remove the two set screws securing the 
governor weight carrier: remove carrier 
and weights. 

le) Remove goverrtor weight fulcrum pins, fit 
new weights and refit pins-’-^heck pins for 
wear. 

l f) Refit carrier complete with weights and 
pins and secure with the two setscrews. 

l g) Erasure governor sleeve Is clean and re¬ 
place. 

fh) Fit correct governor weight springs (con* 
stent speed only). 

li) Replace governor lever with washers and 
split pins. 

Ik) Check fuel pun^ and governor setting, see 
page 38. 


ENGINE CONTROLS 

Information on engine controls Ir^cluding variable speed, two speed, remote stopping etc., can 
be found in Section Five. 
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Section Four - Port One 
ST ENGINES 


CyllrK^tf HMd Covdr 

LMk-On Pipe 
C/llrt4»r Heed 

Cvilodef fiirrel 

Cnpine Cdnuol 
*Verlel>le Speed Control 

'Mounting tor Fgol Uft Pump 
'Conneedng lor 
Oti Pr«M Geuoe 

OH Filler 



ST431 


Lifting Eye 
Oil Filler Cap 


*Mounilng for Air Temp 
Gauge Probe 
Fuel Pump Houalng 

Fuel Pump Housing Deo* 


Engine Number Plus 


Dlpsllck 

Alterr^atlve position lor 
Oil Filler Cap 

Crankcase Door 


Fig. 31. Feaiurw of an ST3 Engine -Fuel Pump Side 


Deoernprsssor Levetlsl 


Eihiijel Manllold 
*CorKiaoilon lor Sllsncer 


Air Cowl 


Pen Shroud 

Flywheel 

. * Mounting poiUlon for 
EI eotHc Sterner Motor 


OH Drain Plug 



fPeiltlon for Engine Mourned 
Fuel Tenk 
Air Shield 

*PoiUlen lor Air Cleener 
Irtlil Menlleld 


Fuel Filler 
Csmshefi Eiiension 


End Cover 


Crenkcase 


Ftg. 32. Feetures of an ST3 Engine Manifold Side 


'Informedon on eccessonet that may be rrned In these positions. Can he found In Sections 
Five end Elghs, 
t$ae Section Three 
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Fu«l iMk Ofl Pip* 

Er>flina Conirai 
Fii«l Lift Pump 
OH Pflt«r 


Fu0l Supply 



1j 


Fig, 33. Fooluros of *ri ST2 Molsturo Extraction Unit Fuel Pump Side 


Daeompreftiorft 
Inivt Minifold 
Exhauit MinlfoM 




Crankciia 


r —* 


ir ‘ 

ir* — 

I 

« I 


-A' 





Al< CiMotr 
Putl Flll«r {F/o 2) 

GMr End Coy*r 
Starting Handi* 
Eihauti Sll*nc«r 


ST460 

Fig. 34. Features of an ST2 Moisture Extraction Unit-* Manifold Side 


The illustrations show a mobile unit. Although the engine and fan assembly are basically the same, 

on a static unit anti-vibratior mountings are fitted. 
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*Q9Ar Control L«v«r 


*011 P'Sifturi Q«i>oe 

E>heu*T Manllold 
Air Cowl 

*R«v«rM Coor 

*f^odueteo Cur 

Cuard 



STM430 


Oocomproisor Lover* 
Al' Inlet Cover 

Foel Filter 
Inlet Menifold 
Flexible DIpehck 

AHernetor 

Sierter Uoior 
Oil Drein Plug 


Fig. 36. Features of eti ST2M with LM100 Reverse Geer Martifold Side 


Relied Mend Suirt 

Ieoh eti Pipe 

Air Ootlei Ouei 
Fuel Pumg Hoveirtg Doer 

'Vorlible Speed Control 
'Fuel lilt Pump 
tCrenkeeee Ooor 



Oil Filler Cip 
lirtlr>fl Eve 

Cylindl' Head Covir 
Cylinder Head 
Cylinder Serrel 

Fen Shroud 


Fig. 36. Features of an 5T2M —Fuel Purrtp Side 


'Alternative flttingi end further Intormation on theae llama cert be found In Sectlone Five 
and Eight. 

tThe eranheaie door may Pe Rtted with dipatkh, flllar cap and oil FIter. See Section 
Two. Flo 6. 

Note. On later model enginee. Ihe lubrleeilng oil dipalick la fittad In the crankcaae door, 
lee Saotlon 2. Tha air Intake cover may M raplacad by lha Hater dry elr cleaner, eee next 
page. 
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INTRODUCTION 

Every effort must be made to maintain the 
engine in a clean condition and oil leaks must 
be dealt with as soon as they occur. With a r>ew 
or overhauled engine the joints settle during the 
first few hours running and their tightness must 
be subseQuently checked, A table showing re¬ 
commended jointing compounds and how to use 
them is given on page 64 


LUBRICATION ON ASSEMBLY 

When assembling the engine, use a mixture 
of 2.5% colloidal molybdenum disulphide (Ache* 
son’s HI Load additive or epuivalent) and normal 
engine lubricating oil. 

All bearing surfaces must be well lubricated 
Including the valve items and the cups of the 
push rods. 

New camshaft bushes should be Immersed In 
clean engine iubricating ell for four hours before 
fitting 

AIR CLEANER. MANIFOLD AND SILENCER 
Air Cieener 

Three types of air cleaner may be fitted to ST 
engines:— 

{a) A Lister dry air cleaner filled directly on to 
the Inlet manifold. 

(bl A Lister foam element air cleaner <ST1) 

(c) A Cyclopac heavy duty air cleaner. 

Details of air cleaners can be found tn Sec 
lion S. 

Note: Oi> ST3 engines, two dry air cleaners are 
uaed. On ST3M Marine Propulsion engines an 
air cleener/silencer Is fitted I see page 67, Fig 
65). 

Manifolds and Silencer 

The cast iron manifolds with asbestos h>mis 
are located on studs in the side of the cylinder 
head. On single and two cylinder engines the 
silencer is screwed into the end of the exhaust 
manifold; on three cylinder engines the silencer 
is screwed vie a socket to the side of the mani¬ 
fold. Remote mounted silencers and air cleaners 
must be connected by means of flexible pipe or 


hose with rw solid extensions between the mani* 
folds and the flexible element. See Installation 
Information in Section 1. The various silencers 
and exhaust pipes that may be fitted are detailed 
in Section Five. 

A cold start oil injector device Is mounted on 
the inlet manifold to assist starting under frosty 
conditions. 

CYLINDER HEAD COVER {Fig. 37| 

The cylinder head cover carries the dacom* 
pressor lever, oil filler cap* and on some cylin¬ 
ders. an ertgine lifting eye. 

*On some engines the oH filler cap la in the 
crankcase door. 



Fig 37. Cylinder Heed Cover 


Removing Cover 

(a) Remove decomoressor coupling rodls)—if 
fitted. 

fb| Remove cove' holding down nuts, 
fc) If fitted: Remove support strap to fuel tank: 
remove lifting eye. 

Note: Where a support strap and lifting 
eye are connected to the same cylinder, a 
distance piece is fitted under the lifting 
eye on the stud nearest the tank to com* 
pensate for the support strap, 
fdl Lift off cover—^nark cover with cylinder 
number. 
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Breather 

A crankcese breather pipe la screwed Into the 
top of each cylinder head and connects with the 
kntet port. Vapour la drawn Into the inlet mani* 
fold and a partial vacuum la thus maintained In 
the crankcase preventing 0)1 leakage through 
joints and bearings. 

Valve Clearance 

The valve clearance for both inlet and exhaust 
set with the engine cold Is:— 

0.16 mm, (0.006") GO 

0.20 mm. (0.008") NOT GO 

To Adjust (Fig. 38) 

lai Turn tho sngmo until the platon is on tho 
T.O.C. position firing stroke (both valves 
closed). 

(b) Slacken tho locknut on the adjuating screw 
and turn the screw until the correct clear 
ance has been obtained 

(cl Tighten the locknut whilst restraining the 
adjusting screw and re*check to ensure that 
clearance la correct 


Repeat the procedure for all valves. 



Fig. 38. Adjusting Valve Clearance 


Refitting Cylinder Head Cover 

(a) Apply Hylomar PL32M to cover jointing 
face and stick joint to It. 

(b) Replace cover and fit fuel tank support 
strap and lifting eye (If applicable). 

(c) Refit decompressor coupling rod{s) If re* 
moved. 

Decompressor Adjustmoni (Fig. 39) 

For engines provided with sn oil hole filler in 
each cylinder head cover, accesa to tho decom 
prcssors is through these holes. 

(a) Turn the engine until the piston is on 
T.D C firing stroke (both valves closed). 

(b) Move the decompressor lever towards the 
flywheel. 

(c) Slacken the locknut and turn the decom¬ 
pressor screw down (clockwise) until the 
exhaust valve touches the piston. 

(d) Turn the screw back half turn ond tighten 
the locicnut. 

When no oil filler hole is provided In the 
cylinder head cover, the decompressor should 
be adjusted so thst when the cover Is tightened 
down In position the adjusting screw just touches 
the valve rocker when operated. The adjusting 
screw should then be screwed down (clockwise) 
} turn and locked In position. Repeat the pro* 
cedure for all cylinders. 



Fig. 39. Adjusting the Decompressor 
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CYLINDER HEAD (Fig 40) 

Th« cylrndtr h«ad con$j8u oi two ptru Th« 
top h«ir (top plite) is cost iron snd contains the 
vilve gear and breathsf tube. The lower Naff 
(cylinder nead) Is aluminium allov in Mhich are 
ntted the valve seat inserts. The valve guides 


ivhich are a press fit. hold the two halves 
together 

Provision is made for a cold start device 
wh^ch IS screwed into the mechined fece above 
the inlet port 



1 Top plete 

2. Cylinder head. 

3. lofector oil seal rrng 
4 ln>ecior joint. 

5. Inlet valve 

6. Inlet valve guide. 

7. Valve guide seel rmg 


8 Seal ring retaining plate 
9. Leek’Off pipe. 

10. Breather 
11 Decompressor 

12. Fuel injector cismp. 

13. Fuel injector 

*X" 12 60-13.00 mm. (0.495-0.516 In.) 


Fig 40. Cylinder Head 
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Romoving the Cylinder Head {Fig. 41) 

Remove:— 

|a) Cylinder heed cover. See page 49. 
ib) Fuel pump housing door. 

|c) Li/briceting oil pipe to rockers. (Do not re* 
move restrictor v/lre from pipes.) 

(d) Pue) Jeak-off pipe—injector to tank. On 
engines fitted with a self'Venting system, 
disconnect pipe from base of pump(s). 

{el Fuel pipe—‘fuel pump to Injector. 

{<} Fuel Injector. See Fuel System. Section 3. 
Ig) Inlet and exhaust manifolds. 

(h) Unscrew and remove cold starting device. 

(j) Covyllng assembly on manifold side. 

(k) Four holding down nuts. Two ere located 
on the centre of the rocker brackets snd 
two on the manifold si^. 

{II Lift of cylinder head—mark with cylinder 
number, 

Imj lift out push rods. 


To Remove Valves (Fig. 42) 

Depress valve spring snd remove collets: re¬ 
lease spring and lift off valve spring carrier and 
spring. 

If It Is necessary to change rocker lever bush, 
remove setscrew and spring washer securing 
valve rocker bracket to head, lift off assembly 



Fig. 42. Removing Valves 



Fig. 41. Removing the Cylinder Head 


When removed, release clrcHp and slide off 
rocker lever. Use new joint when refitting sssem* 
bly (Fig. 43). To prevent damage to the breather 
lube it Is advisable to remove it when servicing 
tho vilve gear. 

Valve Guides 

The valve guides are a press fit and hold the 
two parts of the cylinder head together, they are 
not interchangeable. A rubber sealing ring Is 
fitted to tho Inlet guide and held in place by a 
retaining plate. See Pig. 40. 


Fitting New Guides 

(a) Fit rubber ring into recess jlniei). 

Ib) With lettering IN or EX uppermost, press 
guides into place. (Inlet valve is nearest 
breather tube). The guides should project 
12.60-13.00 mm. {0.495”*0,615”) above 
the surface of the casting. See X on fig. 
40. 

Icl Place retaining plate in position (Inlet). 
Note; A gauge 6.70712 mm (0.3426") dia¬ 
meter must pass through the exhaust valve 
guide after it is assembled In the head. If 
it does not go. the guide must be reamed 
square 8.707/6,727 mm (0.3428*7 
0.3436") diameter. 
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Vslva Seats 

Tha inlet vaWa la 0.96*1.27 mm. (0.038' * 
0.060") and tha exhaust valve Is 0.84*1.14 mm. 
(0.033"*0.045") below the combustion surlaco 
of the head. Width of vaive seata; inlet 1.65* 
2.29 mm. (0.066"-0.090"); Exhaust 1,35-1.78 
mm. (0.053"-0-070"). 

Servicing 

INFORMATION ON WEAR LIMITS CAN BE 
FOUND ON PAGE 125. 

TABLE OF CLEARANCES 

Remove carbon from combustion area; 
thCKOughly clean and inspect for cracks. Ciean 
valve guides ar>d check for wear, examine oil 
seal ring on inlet guide, replace If damaged or 
worn. 

Check vaive seats and inspect for nicks 
cracks or pittirtg. Reface or change cylinder 
heads if not within limits. Check valve springs 
for free length. Examine rocker arms for cracks, 
damage and wear. Inspect push rods for bends 
and examine ball end cup ends for wear or 
cracks. 

Refinir>g the Cylinder Head 

Examine the gasket, rerww if necesaary. Fit 
the necessary shims—see Checking Cylinder 
Heed Clearance—nearest the heed followed by 
the gasket, these are reuined in posidon with 
High Melting Point grease Isee page 65). The 


sequence for rittir>g the head Is the reverse to 
removal. The cylinder head nuts and top threads 
of the Studs should have Wellsaal applied. 

On multi cylinder eisgines the inlet and ex* 
haust flanges of all cylinder heeds must be lined 
up with a straight edge, or alternatively fit s 
manifoid before finally lightenlr>g down head. 
Ensure holding down nuts are pulled down evenly 
and torque loaded to 67.82 Nm ($0 Ibf ft ). It is 
essential that these nuU be tightened before 
securing the Injector. After fitting haad(s>. reset 
valve clearance and check decompressor ad|ust* 
ment. 

Checking Cylinder Head Clearance (Fig. 44) 

Place two piecea of lead wire 1.2 mm. 
(0.048") thick on the cylinder head, clear of 
valve recesses and tha combustion chamber In 
the top of the pistoo; retain in position with 
grease. Space widely and as near as possible 
1n line with the gudgeon pin. Tighten down tha 
cylinder head to tha correct torque loading (saa 
previous paragraph) and turn the piston twice 
past T.O.C. Remove the cylinder head and 
n^easure the thickness of the lead. This should 
be between 0.89 and 0.97 mm. (0.035 and 
0.036"). The clearance Is adjusted by 0.076 
mm 10.003") end 0.254 mm (0010") thick 
shims. The gasket must be placed next to the 



Fig. 44. Checking Cylinder Head Clearance 
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cylinder; e minimum number of 0.076 thick 
shims must be used, end placed between the 
gasket and the 0.254 shims Great care must 
be taken not to trap the thin shims on the 
spigot. If necessary the shims end gaskets mey 
be smeared with a thin film of cleart high melting 
point grease and stuck to the head recess, plac* 
ing the gasket last 

PISTON. PISTON RINGS AND CONNECTING 
ROD (Fig. 46^ 

Piston and Gudgeon Pin 

The piston is made of low expansion alloy 
with a machine recessed combustion chamber 
in the crown. The gudgeon pin is a clearance 
fit In the plstor^ and fs retained by two circlips, 
it runs )n a copper faced steel backed bush in 
the small end of the connecting rod. 

Piston Rings 

Five piston rings are fitted:— 

Firing Ring 

A barrel lapped chrome ring Is situated at the 
top of the piston and Is tapered on the sides to 
prevent sticking In the groove. 



Fig. 46. Side Shield—Geer End 




Fig 45. Piston and Connecting Rod 


Compression Rings 

Two compression rings are fitted. Each has s 
tapered face in contact with the barrel One sur¬ 
face on each Is miarked TOP and tha rings must 
be fitted the correct way up 

Scraper Rings 

Or>e conformable typo—with spring expander 
^is fitted above and a slotted scraper ring fitted 
below the gudgeon pin. 

Connecting Rod and Big End Gearing 

The forged steel connecting rod is connected 
to the crankpin by a conventional big end bear¬ 
ing. the cap held in position by two bolts and 
nuts. The two halves of the big end bearing are 
steel backed copper lead. They are precision 
Gnished and should not be scraped or touched 
up In any way. 

To Remove Piston. Connecting Rod and Barrel 
Note * On multi cylinder engines mark the 
cylirtder number on each assembly removed. No. 
1 cylinder is the of^osite end to the flywheel. 

(a I RerTKive cylinder head See page 52. 
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ib^ Rsmove side shield assembly at the gear 
end; {Fig. 46} remove air deflector plates 
between cyl'riders |on multi cylinder 
engines). 

Note: The side shield on the cvlir)der barrel 
at the flywheel end can only be removed 
With the barrel. Mark positior>s for refit* 
ting. 

{c) Remove crankcase door complete with oil 
filter or adaptor plate. 

{d) Remove lubricating oil pipes, distributor 
block and relief valve. (This wifi vary ac* 
cording to the number of cylinders: see 
Section 2). 

(e) Remove connecting rod rnits ar>d cap—‘fit 
thread protectors {Fig. 47). 

[f| Rotate piston to T.D.C. 

(g) Mark position of barrel for refinmg and 
remove piston, connecting rod and barrel 
as a complete unit {Fig, 46). 

{h} Withdraw piston from barrel 
I|) Gudgeon pin may be removed by releasing 
one spring clip and pushing out pin. 

(k) Using a standard ring expander, remove 
piston rings. 



Fig, 47. Big End Bearing 



Fig. 48. Removing Cylinder Barrel 


Servicing {see pego 126. Table of Cleerences) 
Thoroughly clean the barrel and check for 
scoring and wear. 

Clean the piston, remove ah carbon from both 
upper and underside of head, ring groovas and 
oil holes. 

Check all piston rings in the cyifnder barrel 
for correct gap cleararKe. 

Clean conrMCting rod and examine for bend* 
ing and iwisiir>g—-examine small end bush for 
wear. 

Check the connecting rod bearings and crank* 
pin for signs Of wear. 

II the big end has been dismantled because 
of metal failure, the oil passages In the crank* 
shaft must also be examined for obstruction 
di>d fragments of metal. 
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Refining Pj$ton, Connecting Rod and Barrel: 

18} Fit-piston to connecting rod with the word* 
ing CAMSHAFT SIDE on piston to the 
same side as n^achining numbers on con* 
nacting rod. Insert gudgeon pin and clr* 
clips. 

(b) Fh piston rings as detailed on page &4. 
iFig. 49.) 

(c) Stagger piston ring gaps and Rt piston into 
barrel. 

Id) Ensure bearing shells are correctly located 
in connecting red and cap. 

(e| fit joint to bottom of the cylinder using 
Hylomar PL32M. 

(f) Position crankshaft with crankpin to T.D.C. 

(g) With the flat sided cylinder fins facing the 
flywheel and gearwheel ends and the word* 
Ing CAMSHAFT SIDE on the piston cor¬ 
rectly positioned, lower the cylinder, piston 
and connecting rod assembly Into position. 
Ensure side shield is fitted with barrel on 
cylinder nearest ftywheet. 

Ih} Push down on piston and turn crankshaft 
until access Is gained to connecting rod 
bolts; fit cap with bearing shell and torque 
nuts to 43.40 Nm {32 Ibf. ft.I 

(k| Refit lubricating oil pipes, distributor block 
and relief vstve I see Section 2). 

II] Coat groove In crankcase door with Bostik 
772 and stick joint to it; refit crankcase 
door. 

{ml Replace air deflector plates and side shield. 
St gear end; refit cylinder hesd. 



ST445 

Fig 49. Fitting Piston Rings 


CAMSHAFT 

The steel camshaft Is carried In porous oron^e 
bushes, located in the and cover and the crank¬ 
case. Cams actuate the tappets for the oil pump, 
fuel pumpfsl and valves. A gearwheel Is keyed 
on to the can^aft and held in position with a 
locating pin. The camshaft is extended beyond 
the end cover and is the same diameter as the 
crankshaft extension providing a second position 
for power teke off at half engine speed. An oil 
seal and oil thrower ring In the end cover pre¬ 
vents oil leaks around the camshaft extension. 

Engines driving a hydraulic pump from the 
gear end have a camshaft fitted with two gear¬ 
wheels. the punvp drive being driven by the 
second gearwheel. See Section Five. 

Information on removing and servicing all 
camshafts Is on the following pages. 
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To Remove Camshaft 

(ai Drain fuel. 

(b} Remove cylin^r head cover and cylinder 
head. Sea pages 49 and 62. 

{O Remove fuel pump housing door and crank 
case door; disconnect speeder spring 

(d) Turn camshaft keyway to bottom and re- 
move end cover. If an ervglne mounted 
fuel tank is fitted, disconnect fuel feed 
from filter to pumpIsK ren>ove leak-off pipe 
to top of tank, lift off end cover, unk and 
filter complete iFig. 601. 

(at Remove fuel pumpUl See page 37 

(f) Remove fuel pu^mp tappet!si: remove tap 
pet guide locat<r>g pin and remove guidefsl 

iFig. 611 . 

Note' On variable apeed engines the guide 
locating pin on No. 1 cylinder securea the 
variable Speed control bracket Erasures it is 
refitted in the same posnton 

(g) Remove Jabsco pump fSTW onlyi. 

;h| Sat oil pump to the bottom of its travel and 
depress the lubricatlr>g oil pump return 
spring unt^l pump tappet is below the level 
of camshaft bearing (Fig 62). 

For engines fitted with a self regulating 
pump sea page 26 

Ij) Hold up valve tappets and remove cam¬ 
shaft: collect tippets. Ensure hands arc 
protcctad from tho edges of keyway on 
shaft extension when removing camshaft 



Fig 51. Fuel Pump Tappet and Guide 



Fig. SO Removing End Cover and Fuel Tank 


Inspeciicn (see page 125. Table of Clearances) 
Examirw camshafi bushes for scars or wear. 
Chock the camahaft gaarwhaal and crankshaft 
pmion teeth for chipping or wear. Ensure 
came are r>o( chipped or damaged. 

Check the tappets for scars or damage to the 
contact face 

Examine oil teal m end cover for damage or 
wear. 



Fig. 52. Depressing Lubricating Oil Pump Spring 
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Changing Camshaft Bushes 

New bushes should bo immersed in engine 
lubricating oil for four hours before fftring. They 
should be fined with the thinnest part of Che 
bearing wall towards the top f marked *0'). 

A plain bush is fitted at the flywheel end and 
Oh multi cylinder engines, plain bushes are fitted 
in the crankcase dividing walls. A flanged bush 
IS fitted in the end cover and In the crankcase 
at the gear end. 

A service tool is required for fitting and re* 
moving the bushes. Full Instructions for this 
operation can be found li> Section 7. Service 
Tools. 

Refitting Camshaft and Timing 

Refining the camshaft is carried out in the 
reverse order to removal. When fitting camshaft 
ensure '0' mark on gearwheel coincides with 
'0' on crankshaft pinion (Fig. 53). 

Fuel pumps ere timed in accordance with in* 
structions on page 40. When fitting end cover, 
use a new (pint with Wellseal jointing com* 
pound; a tapered sleeve should be fined to the 
end cover to prevent damage to the oil seal. See 
Section 7. 



Eig. 53. Camkshaft Timing 


FLYWHEEL AND FANSHROUD 

The type and size of flywheel. ar\d the type of 
fanshroud—either sheet metal or cast iron—is 
dependent on (he engine build and application. 
Pan numbers, with ordering instructions, lor eiJ'i 
flywheels and fanshrouds can be found in the 
appropriate engine Parts L^t. Should k be 
necessary to char^ge the application of the 
engine. R. A. Lister or their Distributors should 
be consulted. 


Flywheel 

The cast iron flywheel is mounted on a tapered 
shaft and secured with a UNF setscrew. 

ST1 Engirtes. An etched line on the rim of the 
flywheel indicates (he T.O.C. poaidon and a Z 
mark gives the firing position when lined up 
with the limirtg mark on the fan shroud. 

Multi Cylinder Engines. An etched line for 
T.D.C. and a Z mark for the firing position are 
etched on the rear face of the flywheel. They 
show the respective positions when lined up 
with an arrow viewed on the rear face of the fan 
shroud adjacent to the fuel pumps. (Timing In* 
formation can be found In Section 3) 


To Remove Flywheel 

(a) Remove any accessories that may be fitted. 

lb) Slacken flywheel retaining screw not more 
than two turns. 

(e) Using service tool—see Section 7—with* 
draw flywheel. 

Refittir>g is carried out In reverse order. The 
upered shaft and the coned bore of the flywheel 
must be perfectly clean arrd should be smeared 
with clean lubricatirtg oM before assembly. 

After fitting lockwasher. tighten flywheel re¬ 
taining screw (o a final torque of 406.89 Nm. 
(300 Ibf.ft.); secure screw with lock washer. 
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Fan Shroud/Flywheel Housing (Fig. 56) 

The fan shroud is removed by drscor^necting 
sir cowlings and retaining straps from the rear 
of shroud and removing bolts securing shroud to 
crankcase. On engines frtted with electric start* 
ing, remove starter motor. 

Refit in reverse order, 

FAN ROTOR AND FLYWHEEL ASSEMBLY^ 
MOISTURE EXTRACTION UNIT (Figs. 54 d 55) 
Fan rotor blades of similar weight are selected 
for each rotor asaemblv. The complete fan rotor 
and flywheel assembly is ihert cdrefufly balanced 
before being fitted to the unit. If a fan rotor blade 
la damaged the complete fan rotor and ffywheel 
assembly must be replaced—NOT individual fan 
blades. 

To Remove the Fan Rotor and Flywheel Assembly 

(a) Disconnect the fan guard. 

(b) Remove the fan casing complete with the 
stator assembly. 

(c) Slacken flywheel retaining screw not more 
than two turns Using service tool—see 
Section Seven—remove flywheel. 


Refitting Fen Rotor and Flywheel Assembly 
(a I Fit the flywheel assembly end torque load 



Fig, 54. Casing and Stator (M.E.U.) 



ST452 


A. Sheet Mecal—Clockwise 

B. Cast Iron—Clockwise 

C. Cast Iron^Anti'Clockwise 

Fig. 56. Fan Shrouds 


retaining screw to 406.89 Nm. {300 ibf.ft j: 
secure tab washer. 

lb) Fit the fan casing dowel with the fan 
casing. 

ic) Ctieck the dlstanca between the tips of the 
blades and rhe inside of the casing—this Is 
adjusted by shima placed under the engine 
between the crankcase and the main frame. 
A rod of 2.S mm. (0.1 in.) diameter must 
pass between the tip of any blade and the 
casing. 



Fig. 55. Fan Rotcr and Flywheel (M.E.U.) 
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CRANKSHAFT AND MAIN SEARINGS 

The stool crankshaft Is carried in (wo steel 
backed copper lead lined split bush main bear¬ 
ings which are located In (he crankcase at the 
gear end end In a housing at the flywheel ertd. 
lntermed«io main bearings are fitted in multi 
cvlindflf engines, one in ST/$TW2 and two In (he 
ST/STW3 engine. Tho intermediate main bear- 
ing(s) comorlse copper load linod stool backed 
sholln conteinod in a h’^uslng, which is locatod 
in the crankcase by a plain hollow dowel tapped 
at one end 

End thrust is taken on steel backed copper 
based split thrust washers fitted inside the crank* 
case at the gear and flywheel ends. A pinion Is 
koyod on to the end of tho crankshaft and on* 
gages with tho camshaft gearwheel. Shims ere 
fitted between the main bearing housing and iha 
crankcase to provide crankshaft and float adjust* 
ment. An oil thrower ring which fits over the 
crankshaft la held in position by the main bearing 
and a screw type cl) seal and a felt ring seal 
the crflitkcflse at the flywheel and. 


Key to Fig. 57 

A. Screw type oil seal. 

B. Felt ring 

C. 0)1 thrower ring 



Fig. 57. Main Boaring Housing 


To Remove Crankshaft 

(a) Drain fuel tank and lubricating oil sump. 

(b) Romovo:— 

Cylinder Heod (page 52—page 7' STW}. 
Piston and Barrel (page 54—page 73 
STW). 

Camshaft {page 57) 

Flywheol and Fanahroud (page 58). 

(c) Remove governor lovor; unscrew governor 
lover fulcrum; romovo governor assoinbly 
comploto from inalda crankshaft pinion. 

(d) Remove crankshaft pinion—keyed—using 
wiihdrewai tool. See Section 7. 

(e) On ST1 engines fitted with heavy balance 
weights: remove capscrews and weights. 
(See Engine Parts Llat.) 

(f) Romovo mein bearing housing taking caro 
to retain any shims which may bo fitted; 
remove split thrust washer: slide off oil 
thrower ring. 

{g) Multi cylinder engines. Insert a UNF 
bolt into the end of tho centre bearing (a) 
locating dowel and remove (Fig. 58). 

(h) Withdrew crankshaft through tho housing 
boro: removo apili thrust waahor (gear 
end). 

(j) Note the position of Intermediete bearings 
for refitting. Unscrew and removo the two 
capscrews; separate tho two halves of the 
boaring housing (dowollod). 



Fig. 58. Removing Booring Locating Dowel 
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Fig. &9 intermediate Gearing 



Fig. 60. Crankshaft ST/STW3 


Servicing. See Table of Clearances, page 126 
Inspect main bearings for scoring or wear, 
replace bearings if necessary. Soe Section 7. 
Check clearance between crankshaft journals 
and main bearings and crankpin and connect¬ 
ing rod bearing(s), 

Examirte crankshaft for scoring or wear. If a 
startdard set of bearings will not fit with the 
required clearance, regrind and fit undersize 
bearings. 

Replace split thrust washers if damaged or 
worrt. 



Fig. 67. Bearings tn Crankcase (ST1) 
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To Refit Crankshaft, 

Note Intermediate bearings are marked on one 
side FLYWHEEL END and should be fitted cor¬ 
rectly. On three cylinder engines the bearings 
are in matched pairs arid can be Identified bv 
the machining numbers stamswd on the side. 

faf If reQuired, fit new bearings in crankcase 
and main bearing hooslr>g with grooved 
shell to the top and oil holes lined up. 

Fit split thrust washer at gear end with 
tabbed piece to the top. copper face to¬ 
wards crankshaft. Grease rnay be used to 
retain thrust washer In position while 
offering up crankshaft. 

(c^ Multi cylinder engines. Fit two halves of 
imermadiate bearing on correct crankshaft 
journal- Note, when crankshaft is refifted, 
the locating dowel must line up with hole 
on fuel pump aide of crenkcasa. 

(di Insert crankshaft, On multi cylinder 
engines, locate fntermedloie beerlrtgfsf. 
Fit dowel (s) with the threaded portion to 
the outside 

(e) Fit split thrust washers--flywheel end— 
position oil thrower ring on crankshaft. 

(f) Fit main bearing housing and shims after 
coating one side of each jointing face with 
Weflseai. Ensure housing is fitted with oil 
drain hole to the bottom. 

Ig) On ST1 engines with heavy balance 
weights—refit weights usir>g new cap¬ 
screws Torque load lo 43.40 Nm 132 
Ibf.fi.): lock capscrews in position. 

(h) Check crankshaft end float (Fig. 62) 

(i) Set a dial test indicator so that the 
actuating plunger makes contact with 
the flywheel end lace of the crank* 
shaft. 

(ll) Push crankshaft firmly towards gear 
end of engine and zero indicator 
(ill) Push crankshaft firmly towards the 
flywheel end of engirte and note read¬ 
ing. 

End float should be:— 

ST1 

0.179-0-264 mm. (0.007'-0-010") 



Fig. 62. Checking Crankshaft End Float 


ST/STW2fir 3 

0-229-0 306 mm. (0.009” 0.012") 

This can be adjusted by 0.08. 0.13 or 0.26 
mm. (0.003". 0.005". 0.010") metal shims, fitted 
behind main bearing housing. See page 64 for 
use of jointing compound. 

()) Meet crankshaft pinion and refii; ensure 
timing mark *0’ faces outwards 
Ik) Refit governor weights, sleeve, fulcrum and 
lever. See Section 3. 

{\i Refit camshaft, piston, cylinder heed, etc 
as previously described. 

NOTE. After a complete overhaul, the Initial 
Atterrtion instructions on page 21 should be 
observed. 


DECARBONISING 

Decarbonising should be carried out after 
2000 hours running or if the engine shows loss 
of corr^ressiort or blow-by past the piston. To 
gain access, remove the cylinder barrel, piston 
and rings. See page 54. 

Thoroughly clean and examine for damage or 
wear:— 

1 . Piston. 

2. Piston rings and grooves. 

3. Combustion chamber in the top of the 
piston. 
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4. Valve ports, valves and valve seats. 

5. Exhaust manifold. ptpiri9 and silencer. 

6. Fins on cylinder, cylinder head and In- 
jeciw (ST). 

7 Check cylinder blocks and heads for 
sludge deposits (STW), 

8. Regrind (he valves. 

Renew any deleoTive parts os necossary, re¬ 
assemble as detailed on previous pages. 

CLEANING COOLING FINS (STonly) 

The cylinder, cylinder head and Injector cool* 
ing fine must be kept reasonably clean if the 
engine runs at high loads and speeds, otherwise 
seizure of verious components can occur due to 
CverheatinQ. 

Clearting frequency depends on the nature 
and concentration of the substances oontained in 
the cooling air. For example, fluff, hair, vege¬ 
table fibre, etc., have a greater clogging effect 
than dry dust. 

The fins should always be cleaned when the 
engine is decarbonised but can also be cleaned 
by removing the manifoid and air cowl and 
raking the dust off the fins with n hooked piece 
of wire. 

LAYING-UP PROCEDURE 

The following routine should be carried out 


when it IS known that the engine will not be 
required for some months:— 

1. Replace fuel in tank with a small supply 
of calibration fluid or equivalent. 

2 Drain lubricating oil from sump and refill 
with Shell Ensis 20 or equivalent. 

3. Run the engine for a period to circulate 
the Ensle oil through the system and to 
ensure the calibration fluid fs passed 
through tho fuol pumps and injectors. 

4. Stop the engine and drain off the Ensis 
lubricating oil from the sump, after which 
the crankshaft should NOT be turned 
until the engine is agein required for 
service. Tho calibration fluid should bo 
left in Tho fuel system. 

5 Drain water from engine (STW). 

6. Seal all openings on the engine with tape. 

7. Remove batteries, when applicable, and 
store fully charged with the terminals 
coated with Vaseline (petroleum jelly). 

8. Grease all oxtemal bright parts and con¬ 
trol linkage, etc. 

9. Tie labels on tho engine clearly atatlng 
what steps have been taken to inhibit the 
engine during storage, as above. 

if the above is not carried out then the engine 
should bo run about t5 minutes once a month 
—preferably on load. 


SPANNER TORQUES 


Thread 

Torque 

location 

Size 

Nm. 

(Ib.ft.) 

y‘ UNF 

11.53 

(8.5) 


UNF 

20.34 

(16) 

Injector clamp nuta (ST). Rocker adjusting screws. 

y UNF 

54.25 

(40) 

Balance weight setscrews. 

y UNF 

43.40 

(32) 

Injector clamp sernw (STW) Connecting rod nuts. 


1085 

(8) 

Flexible couplings. 

UNF 

39.38 

(29) 

C40 Dynamo and 11 AC Akerniator 

UNF 

67.82 

(60) 

Cylinder hood holding down nuts. 

UNF 

92.23 

(68) 


y UNF 

406.89 

(300) 

Flywheel retaining screw. 

Mf2 X 1-6 

28.48 

(21) 

Fuel injoctor pipe nuts. 

M21 X 1.S 

88.16 

(65) 

Injector cap nut and lock nut. 

M18 X 1.5 

54 25 

(40) 

Fuel pump delivery valve holder. 

M14 X 1.6 

44.76 

(33) 

15 ACR and 17 ACR Alternator. 

iV' UNF 

135,63 

(100) 


y UNF 

54.25 

(40) 

ACS Alternator. 

1" UNF 

203.44 

(150) 
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JOINTING COMPOUNDS 


JOINT DESCRIPTION 

JOINTING 

COMPOUND 

TO BE USED 

INSTRUCTION FOR 

APPLYING COMPOUND 

Valve gear cover 

Hylomar PL32M 

Coat valve gear cover jointing face 
and stick joint to It. 

Fuel pump housing door and crank¬ 
case door 

Hytomar P132'M 

Coat door jointing face and stick 
joint VO It. 

Fuel pump housing to crankcase, 
rubber joint 

Bosvik 772 

Coat housing groove and stick joint 
to it. 

Fuel pump housing to crankcaso, flat 
joint 

Hylomar PL32M 

Coat housing on Jointing face, stick 
joint to it and coat joint, 

Fuel pump housing top rubber joint 
ring 

Bostik 772 

Coat housing groove and stick joint 
to It. 

Crankcase door (pressed steel) 

BosUk 772 

Coat door groove end stick joint to It. 

Geer case cover 

Weilseal 

Coot goflf caso on joint fjco, stick 
joint to It and coat joint. 

Crankshaft bearing housing shims 

Wollseal 

Coat all joint surfaces on one slde^ 
lighten bolts and ro*tighton after 
about 10 mins, 

Bottom of cylinders 

Hylomar P132M 

Coat cylinder on jointing face, stick 
joint to it and coat joint. 

Camshaft cover In crankcase 

Hylomar P132M 

Apply a little compound to ring recess 
in cover. 

Oil seals — Crankshaft 

Hylomar PL32M 

Apply a little compound to outside 
diomotor of sofll. 

Oil pump suction plug 

Hylomar PL32M 

Coat pkjg threads and both sides of 
joint. 

Leak off connection at leak off 
manifold 

Hylomar PL32M 

Coat threads lightly before screwing 
connection. 

Cyllndof head ruts and top thread of 
cylinder studs 

Wellsoal 

Dip nuts and coat stud threads and 
area of cylinder head or rocker 
bracket fn contact with nuts. 


Page 64 





SECTION 4 


ST ENGINES 


JOINTING COMPOUNDS—coni. 


JOINT DESCRIPTION 

JOINTING 

COMPOUND 

TO BE USED 

INSTRUCTION FOR 

APPLYING COMPOUND 

Crankshaft felts 

Wellseal 

Coat inside of groove for felt before 
inserting felt. 

Ensure felt is not distorted during 
fitting. 

Internal lubricating oil pipes pushed 
into holes in the crankcase and end 
bearing housing 

Hylomar PL32M 

Coat the last 15 mm (|"} of pipe, 
caking care not to coat the very end 
of the pipo as othorwiso jointing 
compound will be fed Into the oil 
stream. 

Water cooled cylinder holding down 
stud tubes 

Hylomar PL32M 

Lightly smear the inside of tho hole 
and the outside of tho tuba at the 
press fit end. Do not use any coin- 
pound at tho 'O' ring ond—tho ring 
may be kept in position with a littlo 
Shell Alvania 2 groaso. 

Cylinder shims and gasket—water 
cooled orginos iSTW) 

Wellseal 

Lightly coat the recess on the head 
where the joints seat and the side of 
the counter bore. Placo each shfm In 
tho recess and coat It In turn and fin¬ 
ally place the thick gasket and coat 

Cylinder shims and gaskei—air 
cooled engines (ST) 

High Melting Point 
Grease 

it. The top of the cylinder Is not 
coated. Use very littlo compound or 
grease. 

Sump drain plug 

Hviomar PL32M 

Coat threads. 

Fuel lift pump pipes with solderle&s 
unions 

Wellseel 

Place the nut on the pipe; coat the 
end of the pipe and assemble the 
Olivo to the pipe. Keep the jointing 
compound from the Inside of the pipe. 

Toper sump pump drain 

Wellseal 

Coal threads. 
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Decomnrei»or Uevfirii 

ON Plllor Cfti> 

Revorso Goarbex 
(IM 100) 

Jabseo Pump 


ON Filler 

fwher) fcotiipofi)_ 


Foductlnr) Oner 


Bngino 

Fuel Lffl 


ReisecJ Hand 
Engine 


Fig. 63. Features of on STW2M—Fuel Pump Side 



Air Clearicr/Silencer 
Exi>euet MonIfolJ 


Wetor Drain Tepe 

Poeiiion <or Staner 
Mo lor 


ON Drain Plug 
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Fig. 64. Features of an STW2IVI Manifold Side 
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INTRODUCTION 

Every effort must be made lo mainlsln Ihe 
engfrte In a clean condition and oil loaks must 
bo dealt with as soon as they occur. With a new 
or overhauled engine, the joints settle during (he 
first fow hours running and their tightness must 
be subsequently checked. A table showing re¬ 
commended jointing compounds and how to use 
them IS given on page 64. 


AIR CLEANER/SILENCER AND MANIFOLDS 
An air cleaner/silencer (Fig. 65) is secured 
by clips to the inlet manifold and the cast iron 
n^nifolds with asbestos joints are secured by 
brass nuts (o siuds on the side of the cylii'idar 
heads. Before removing manifolds, drain water 
and remove pipe between thermostat and ex* 
haust manifold. On marine propulsion onglnos a 
flexible exhaust system is fitted and consfdera* 
tion should be given to the Installation Informs* 
iron on pages 9 and 13. 


LUBRICATION ON ASSEMBLY 

When assembling the engirte, use a mixture 
of 2.5% colloidal molybdenum disulphide lAche* 
son's Hi Load additive or equivalent | and normal 
engine lubricating oil. 

All bearing surfaces must be well lubricated 
including the valve stems and iha cups of Ihe 
push rods. 

New camshnft bushes should be immersed in 
clean engine lubricating oil for four hours bafore 

fitting. 


STW43 

Fig. 66. Air Cleaner/Siiencer 

CYLINDER HEAD COVER 

The cylinder head cover is rota mad in position 
by three screws, the longer being fitted ort the 
manifold side; Hylomar PL32M Is used botweon 
cover and cover joint. The lifting eye is secured 
to two of the water outlet manifold studs—^wlth 
distance pieces—and to two studs on the fuel 
pump side of the cylinder head cover. 


Breather 

A crankcase breadier pipe is screwed into the 
top of each cylinder head and connects with the 
inlet port. Vapour Is drawn Into the Inlet man I* 
fold and a partial vacuum 1 $ thus maintained in 
the crankcase preventing oil leakage through 
joints and bearir^gs. 


®p TO II 
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Fig. 66. Manifolds and Fittings 
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Valve Clearance 

The vfilvo clearance for both inlet and exhaust 
set with the engine cold Is:* 

0.56 mm (0.022”) GO 
0.61 mm (0.024”) NOT GO 


To Adjust (Fig. 67) 

Turn the engine until the piston is at the 
T:D.C. position firing stroke {both velves 
closed). 

(b) Slacken the locknut on the adjusting screw 
and turn the screw until the correct cloar« 
snee has boon obtained. 

(c) Tighten the iocknut whilst restraining the 
adjusting screw and re-check to ensure that 
clearance is correct. 

Repeat the procedure for ali valves. 



Fig. 67. Adjusting Valve Clearance 


DECOMPRESSORS 

The decompressors are fitted In tho cylinder 
heads and act on the push rod ond of the exhaust 
rockor lover. 


To Adjust 

Turn the engine urvtil the piston o1 the cylin¬ 
der being adjusted Is at T.O.C. firing stroke and 
turn the decompressor screw until It lust begins 
to lift the valve when the decompressor levor is 
operated: the screw should then be given or>e 
turn clockwise end locked. Repeat the procedure 
for all cylinders. 


COOLING SYSTEM 

The cooling system consists of a Jabsco pump, 
driven by a helical gear from the camshaft 
which supplies water through a copper pipe to 
the cylinder blocks. The water is circulated 
through the blocks and cylinder heads and from 
the heads is rotumed via a water outlet manifold 
CO (he thermostat. From the thermostat, the water 
is passed through an external pipe to the exhaust 
rrtanifold and then discharged through an outlet 
pipe. When the engine is cold, the water from 
the Jabsco pump goes direcily through the 
thermostat to be discharged through the exhaust 
manifold. 


Thermostat (Fig. 69) 

To char>go the thermostat unit:* 

(a) Drain water. 

(b) Remove pipe from thermostat to oxhaust 
manifold. 

(c) Remove screws and lift off thermostat cover. 
Id) Fit new unit: refit cover and pipe and check 

for leaks. 
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Fig. 68. Wotsr Outlet Manifold with Thermostat 

Water Outlet Manifold (Fig. $8) 

To remove;* 

(a) Drain water. 

(b) Disconnect all pipes to thermostat. 

(c) Remove inlet and exhaust manifolds. 

(d) Remove nuts securing water outlet mani¬ 
fold to cylinder heads end remove lifting 
eye; lift off manifold and thermostat com¬ 
plete. 

Note; A metel restrictor plats is fitted between 
two rubber joints between the outlet on 
each cylinder head and the manifold. 
Ensure the rubber joints are In good con* 
dition—replace If necossary. 



Fjg. 69. Thermostat 


JABSCO PUMP (Fig. 70) 

To remove the iinpeller:* 

(a) Drain water. 

(bj Remove pump end cover (6 screws) and 
joint. 

(c) Using thin nose pliers, pull out impeller. 

To refit:- 

(a) Fit impelier screw into Impeller, 

fb) Apply a coating of soft grease to impeller 
bore. 

fc) Start Impeller Into bore of pump using a 
rotary motion until the screw engages in 
the slot in the shaft. 

(d) Fit new joint and refit end cover {two when 
engine is Icool cooled). 

{e} Reconnect water pipes and check for leaks 
To remove pump complete:* 

(a) Drain water. 

(b) Disconnect water supply to pump and pipe 
from pump to engine. 

iO Remove The two bolts securing pump to 
flange, rotate pump antl-clockwise and lift 
out. {This Is to prevent damsge to the heli¬ 
cal gear with the osmshaft. see Inset Fig. 
70). 

Fitting Is carried out in the reverse procedure; 
ensure paper joint la renewed, check helical 
gear for wear, and fill water pump gearbox with 
engine oil to overflowing through ihe breather 
pipe. 



Fig. 70. Jabsco Pump 
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CYLINDER HEAD IFIg, 71) 

The cast iron cylinder head is n^de in one 
piece and cortcains the valve gear. in|ector and 
breather tube. The valve guides are a press fit 
into the head and are not Interchangeable. 


r 
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A. 

Breather 

D. 

Exhaust Valve 



E. 

Rocker Lever 

B. 

Inlet Valve 

F. 

Injector Clamp 

C. 

Rocker Lever Bracket 

G. 

Decompressor 


Fig. 71. Cylinder Head 
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Removing a Cylinder Head 
(a) Drain water. 

{b} Remove cylinder head cover and lifting eye. 
ic) Remove fuel pump housing door. 

(d) Disconnect lubricating oil pipe to rocfcers. 

Do not remove restrictor wire from pipe, 
(o) Disconnect fuel leak-off pipe from Injectors 
and fuel filter. 

if) Disconnect fuel pipe from pump to injector. 

ig) Remove injootor clannp and Jilt out injector, 
(h) Remove Inlet and exhaust manifolds and 

water outlet monifold with thermostat—-see 
page 69. 

(j) Romovo circlips retaining valve rocker 
levers and move rocker lovers to enable a 
socket to be fitted on cylinder heed holding 
down nuts, (Fig. 72.) 

(k) Remove the four holdir>g down nuts; lift off 
head (Fig. 73). Mark cylinder number for 
refitting end keep shims and gasket with 
head. 

jl) Lift out push rods. 



Fig. 72, Removing Cylinder Head Nuts 


To Remove Valves fFig. 74) 

Depress valve spring and remove col lots; ro* 
leaso spring and lift off valve spring carrier and 
spring. 

The rocker lovor may be removed by releasing 
circMp and sliding lever oiY shaft. 



Fig. 73. Removing a Cylinder Head 



Fig. 74. Removing Valves 
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Fitting New Quidee 

With fettering IN or EX uppermost, press 
guides into place. (Inlet valve is nearest breather 
tube.} The guides should project 12.60-13.00 
mm (0.340-0.360) above the surface of the 
casting. 

A gauge 8.70712 mm (0.3428") diameter 
must pass through the exhaust valve guide after 
It is assembled in the head. If it does not go. the 
guide must be reamed square 8.707/8.727 mm 
(0.3428'70.3436") diameter. 

Valve Seats 

The inlet valve is 1.02*1.27 mm (0.040"- 
0.060") and the exhaust valve is 0.89-1.14 mm 
(0.036"'0.045"l balow the combustion surface 
of the head. Width of valve seats: inlet 1.65*2.29 
mm (0.065"-0,090”); Exhaust 1.35*1.78 mm 
(0.053"*0.070"). 

Servicing 

INFORMATION ON WEAR LIMITS CAN BE 
FOUND ON PAGE 125. TABLE OF CLEARANCES 

Remove carbon from combustion area: thor* 
Qughiy clean and inspect for cracks. Clean valve 
guides and check for wear. 

Check valve seats and inspect for nicks, cracks 
or pittirtg. Reface or change cylinder heads if not 
within limits. Check valve springs for free length. 
Examine rocker arms for cracks, damage end 
wear. Inspect push rods for bends and examine 
ball and cup ends for wear or creeks. 

Ensure a serviceable ferrule joint ring is io* 
cated in each of the four holes to the water 
jacket in the cylinder block (Fig. 78A). 

Refitting the Cylinder Head 

Examine the gasket, renew if necessary. Fit 
the necessary shims—-see Checking Cylinder' 
Head Clearance—nearest the head followed by 
the gasket; these are retained In position with 
Wellseal (see page 65). The sequence for flttfrtg 
the head Is the reverse to removal. The cylinder 
head nuts end top threads of the studs should 
have WeIJseal applied. 

The inlet and exhaust flanges of all cylinder 
heads must be lined up with a straight edge, or 
alternatively fit a manifold before finally tighten¬ 
ing down head. Ensure holding down nuts are 
pulled down evenly and torque loaded to 67.82 
Nm (50 Ibf.ft.), It is essenttial that these nuts 


be tightened before securing the injector. Refit 
circlips securing rocker levers. After fitting 
head(s). reset valve clearance and check de* 
compressor adjustment. 

Checking Cylinder Head Clearance (Fig. 75) 
Place Iwo pioces of lead wire 1.2 mm 
10.048") thick on the cylinder head, clear of 
valve recesses and the combustion chamber In 
the top of the piston; retain in position with 
grease. Space widely and as near as possible In 
tine with the gudgeon pin. Tighten down the 
cylinder head to the correct torque loading (see 
previous paragraph) and turn the piston twice 
past T.D.C. Remove the cylinder head and 
measure the thickness of the lead. This should 
be between 0.89 end 0.97 mm (0.035" and 
0.038"). The clearance Is adjusted by 0.076 
mm (0.003") and 0.254 mm (0.010") thick 
shims. The gasket must be placed next to the 
cylinder: a minimum number of 0.076 thick 
shims must be used, and placed between the 
gasket and the 0.264 shims. Great care must be 
taken not to trap the thin shims on the spigot. 
If necessary the shims and gaskets ^^ay be 
smeared with a chin film of clean high melting 
point grease end stuck to tho head recess, 
pfacing the gasket last. 



STVV413 

Fig. 75. Checking Cylinder Head Clearance 
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PISTON, PISTON RINGS AND CONNECTING 
ROD (Fig. 76) 

Piston and Gudgeon Pin 

Tho piston fs mado ol low expansion alloy 
with a machine recessed combustion chambor 
in tho crown. The gudgeon pin is a clearance 
fit in the piston and is retained by two circlips. 
It runs In a copper faced steel backed bush in 
the small end of the connecting rod. 

Piston Rings 

Five piston rings are fitted:* 

Firing Ring 

A barrel lappod chrome ring is situated at the 
top of tho piston and is tapered on the sidoa to 
provont sticking In the groove. 


Comprossfon Rings 

Two compression rings are fitted, Each has a 
tapered faco in contact with the barrel. Ono sur* 
face on each is marked TOP and tho rings must 
bo fitted Lho correct way up. 

Scraper Rings 

One conformable typo—with spring expander 
—is filled above and a slortcci scraper ring fitted 
below tho gudgeon pin. 



Fig. 76. 


Piston and Connecting Rod 


Connecting Rod and Big End Bearing 

The forged stool connecting rod is connected 
to The crankpin by a conventional big end bear* 
ing, the cap held in position by two bolts and 
nuts. The two halves of the big end bearing are 
steel backed copper load. They aro precision 
finished and should not bo scrapod or touched 
up In any way. 

To Remove Piston, Connecting Rod and Barrel 
Note: Mark the cylinder number on each assem¬ 
bly removed. No. 1 cyllndor Is the opposite end 
to the flywheel, 

(a) Drain wator; removo cylinder head. See 
page 71, 

(b) Discomoct water supply pipe from Jabsco 
pump at block door. Rumove block doors 
and connecting hoso(s) completo. 

(c) Remove dipstick and lift off dfpetick tube. 
(Noto condition of oil seal ring on adaptor 
when refitting.) 

(d) Disconnect fuel pipes to fuel lift pump and 
remove crankcase door. 

fe) Remove lubricating oil olpes, distributor 
block and relief valvo. (This will vary qc* 
cording to the number of cylinders; see 
Section 2.) 

(f> Remove comocting rod nuts and caps—fit 
thread protectors. 

(oont.) 



Fig. 77. Removing Cylinder Block 
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To Remove Piston and Barrel (cont.) 

(g) Rotate piston to T.D.C. 

Ih) Note position of barrel for refitting and 
remove piston, oonnecting rod and barrel 
as a comploto unit (Fig. 77), 

(j) Withdraw piston from barrel. 

(k) Gudgeon pin may be removed by roleasing 
ono spring clip and pushing out pin. 

<1} Using a standard ring expander, romovo 
piston rings. 


(e) From tho top pf the block, pull the sleeve 
into position until tho top face is Kush with 
the top face of the block. 

(f) Fit ‘O' ring to each sloovo at tho bottom 
of block (Fig. 788). 

(g) Pressure test water jacket to 1.4 bar (20 
Ibf/ln.^) If facilltios nvoilabiG. 



Fig. 78. Top and Bottom of Block 


Cylinder Block Stud Sleeves 
When removing tho block, should the stud 
sloeves become attached to the studs and thus 
remain on tho studs when tho block is removed, 
the following procedure should bo carried out. 

(a) Replace studs, 

(b) Examine block and sleeves and If in good 
condition carofully clean the bores in the 
block taking care not to increase tho 
diameters. 

(0) Coat both ends of sleeves with Hylomar 
PL32M. 

id) Insert the ground outside diameter of the 
sleeve from the bottom of block and push 
up until it just enters the top bore. 



Fig, 78, Fitting Piston Rings 


Servicing (sec page 125. Table of Clearances) 
Thoroughly clean the barrel find chock for 
scoring and wear. 

Clean the piston, romovo ell carbon from both 
upper and underside of head, ring grooves 
and oil holes. 

Chock ell piston rings in the cylinder barrel 
for correct gap cloaranco. 

Clean connecting rod and examine for bend* 
ing and twisting^-exominc small ond bush for 
wear. 

Chock tho connecting rod bearings and crank* 
pin for signs of wear. 

If the big ond has been dismantled because 
of metal failure, the oil passages in the crank¬ 
shaft must also be examined for obstruction 
and fragments of metal. 
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Refilling Piston. Connecting Rod and Barrel 

(a) Fit piston to connocting rod with the word* 
ing CAMSHAFT SIDE on piston to the same 
side as machining numbers on connecting 
rod. Insert gudgeon pin and circlips. 

(b) Fit piston rings as detailed on page 73 
(Fig. 79). 

(c) Stagger piston ring gaps and fit piston into 
barrel. 

(d) Ensure bearing shells arc correctly located 
in cornocting rod and cap. 

le) Fit joint to botton^ of the cylinder using 
Hylomer PL32M. 

If I Ensure that a seruicosble 'O' ring is fiitod 
on each of the four sleeves at ihe base of 
the block (Fig. 78fi)' A ferrule joint should 
be located In each of the four holes to tho 
water jacket in the top of the block {Pig. 
78A). 

<gf Position crankshaft with crankpin at T.D.C. 

(h) With the wording CAMSHAFT SIDE on tho 
piston corroctly positioned, lovter tho cylin- 
dor block, piston and conrtectlng rod 

assernblv into poahion. 

(]) Push down on piston and lurr> crankshaft 
until access is gained to connecting rod 
bolts; fit cap with bearing shell and torque 
huts to 43.4 Nm. (32 lbf.1l.). 

Ik) Refit lubricating oil pipes, distributor blook 
and relief valve {see Section 2). 

(l) Coat groove In crankcase door with Bostik 
772 and stick joint to it; refit crankcase 
door and connect fuel pipes to lift pump. 

(m) Refit cylinder head; ensure all water pipe 
connections are secure and check for laaks. 
If sump has been drained, fill with correct 
quantity and grade of oil>^ee Section 2; 
prime fuel system. 


RAISED HAND STARTING (Fig. 80) 

The raised hand scarclng assambiy on STW 
engines is secured to the fan shroud and to a 
bracket on the gcarcase end cover. Before either 
of those components car) be reinoved it is first 
necessary to remove tho raised hand starting 
complete—see also Section 5. 

When reFiUir>g this assembly, ensure brackets 
aro corroctly aligned and that shaft turns easily. 



Pig. 80. Raised Hand Start*—STW 


Information on CAMSHAFTS. CRANKSHAFTS and FLYWHEELS is the same as air cooled engines and 
Can be found in Section 4. Part 1. 

Information on DECARBONISING, LAYING-UP PROCEDURES wd SPANNER TORQUES can be 
found at the end of Section 4, Port 1. 
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INTRODUCTION 

This section coniains Information on some of 
the accessories which may be fitted to ST and 
STW engines. An Appendix at the end of the 
book gives a comorehonslve list of all the accos* 
series that arc currently available with "Com- 
oatibllity Charts" listing which accessory may 
be fittdd to each Build of ongine. 

Part numbers, with ordering Instructions, may 
be obtained from tho aporoprlate engine parts 
list and oach accessory is consigned with a 
drawing and fitting instructions where opplicablo. 

Information on electric Starting equipment with 
wiring diagrams can be found In Section 8. 

AIR CLEANERS 

The correct fitting and malntenanco of air 
cleaners cannot bo ovor-omphaslsad. The air 
cleaner must bo fitted to ensure no possibility 
of air ontorlng the engine oxcopt through the 
cleener. Loose or Incorrect fittings will loavo 
gaps through which dust will be drawn. Servic¬ 
ing periods will vary according to the conditions 
undor which the engine Is run, soo Routine 
Maintenance, 

Lister Dry Air Cleaner (Fig. 81) 

The Lister dry air cloanor, which may be fitted 
to all ST engines, Is removed by loosening the 
clip to tho manifold end lifting off the assembly. 
Remove the top half by releasing tho oentre bolt 
and lift out tho element. Check that the rubbor 
adaptor and dip are In good condition end clean 
tho Inside of tho assombly. The paper element 
should be changed If found to be damaged or 
dirty. When refitting; ensure tho two halves of 
assembly are correctly lined up and that tho 
assombly Is socuroly attaohod to the engine air 
intake. 

Cyclopao Air Cleaner {Fig. 82) 

The dust cap on the end of the oleaner should 
be emptied dally. 

To service oleaner, remove element and clean 
the outside with a soft brush or by tapping. If 
compressed air Is available this can be used by 
blowing from the Inside of the element only. 
Maximum pressure 100 Ibf.ln.^. If air is blown on 
to the outside of the element it will force the 
dust through the element leaving holes and It 
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Fig. 81. Lister Dry Air Clotiner 

will then be useless. Those olomonts arc renew* 
able but if carofully maintained they can be ro* 
uaod. To check If the element Is still sorvicoablo, 
clean and then insert an unshaded light Inside 
tho olomont in a darkened room. The light will 
show through any small holes which may bo In 
tho olemont and this wIM Indicate that the elO' 



Fig, 82. Cyclopao Air Cleaner—STS 
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merit is no longer serviceable. A new element 
must then be used. 

Clean the element container thoroughly, refit 
the element and ensure that all joints are in 
good condition and well made. Refit the conv 
ploto unit to the engine and again ensure that 
oil the fittings are tight and ihai there are no 
gaps through which unflltered air can be drawn. 

Oil Oath Air Cleaner 

On engines still fitiod with an oil bath air 
cleaner, remove the cleaner from Ihe engine by 
loosening the clip to tho nnanifolcl and IMtlrtg off. 

Keep the unit level to evold spilling oil from 
the container. 

Remove the cleaner top cover, lift out the 
element end immerse in a coniainer of kerosene. 
Drain tho oil from the container ar>d thoroughly 
clean out. Agitate the elomoni in the container 
of kerosene and when clean, remove Ar>d allow 
to drain. If compressed air la available this can 
bs used to blow out the kerosene from the eie* 
menl. When dry Immerse the olerner)! In clean 
engine lubricating oil. allow to drain for a few 
minutes before replacing In air cloanor container. 
FIN the container with clears engine oil up to the 
mark on the comeiner—do r>ot over*fill—replace 
cover and refit to engine ensuring that all clips 
and joints are tight nnd that the rubber adaptor 
Is In good condition. 



Pig. 83. Flywheel Shaft Extension 


HOURUETER 

A vibration type hounneter Is available and 
may be fitted to the top of the cylinder head 
cover. 

Note. When this accessory is fittod to a single 
cylinder engirre. the lifting eye must be removed. 


FOAM ELEMENT AIR CLEANER (5T1i 
A loam element may be usod on the 5T1 
engine in place of the Lister dry element Tho 
foam element should bo coated bafore initial 
fitting and subsequently cleaned as follows: 

1. Remove (he inner and outer perforated 
reinforcements 

2. Wash the element in a mixture of fuel oil 
and 5% lubricatir>g oil and wring dry. 

3. fit the reinforcements bsck ensuring that 
approximately 6 mm of foam element 
protrudes from beyond the reinforcements 
on both ends for sealing purposes. 


FLYWHEEL SHAFT EXTENSIONS (Fig. 83) 
Three hole and six hole type shaft extensions 
may be fittod to the flywheel. Shaft extensions 
litted to ST1 engines are secured by three 
UNF studs, spring washors and nuts on both 
three hole and six hole extensions. When fitting 
a shaft extension ensure ail nuts are tightened 
evenly arid (here are no burrs on keyway. Nuts 
should be tightened to 67.82 Nm (60 Ibf.fr.). 
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FLEXIBLE HALF COUPLING—ST1 (Fifl. 84) 
Fining Instructions 

1. Fit equally spaced studs (A) with tab wash¬ 
ers into flywheel, torque to 67 82 Nm (50 
Ibf.ft.); lock Into position with tab washers. 

2. Assemble three equally spaced bolts (6), 
each bolt through a spring disc washer, 
coupling disc spacer and half coupling: fit 
locknut. 

3. Fit assembly over studs and secure with 
nuts (C) and dished washers. 

Note: Spring disc washers should be fitted 
with concave side against coupling 
disc. TorQua load all nuts to 10.85 
Nm (8 lb.ft.}. 


B 



Note: When fitting flexible couplings ensure that 
drive shafts are not touching. 



Fig. 85. Flexible Whole Coupling 


FLEXIBLE WHOLE COUPLING (Fig. 85) 

Fitting Instructions 

1, Assemble three equally spaced bolts (A); 
each bolt through a spring disc washer, 
coupling disc, spacer, and half coupling; fit 
locknut. 

2. Assemble three equally spaced bolts {6) 
with spring disc washers and spacers to the 


other half of coupling in the same manner. 
Note. All spring disc washers should have 
concave face against coupling disc. All nuts 
should be torque loaded to 10.85 Nm (8 
Ibf.ft). 

3 Fit assembly on to shaft using key and grub 
screw. 
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FLEXIBLE HALF COUPLING {Fig. 86) 

Fitting insiruciions 

1. Fir three equolly spaced studs {A) into fly* 
wheel. Torque to 67 82 Nm {50 IM.ft-)- 

2. Secure coupling pidie |B) io studs using 
washers and locknuts. 

3. Fit three studs (C) with tab washers into 
coupling plates; lock into position with tab 
washars. 

4. Assemble three equally spaced bolts ID): 
each through a spring disc washer, coupling 
disc, spacer and haK coupllrtg: fit locknut. 

5. Fit assembly over studs and secure with 
locknuts. 

Noto: Spring disc washers should be fitted 
With concave side against coupling 
disc. Torque load all nuts to 10.66 
Nm {8 Ibf.fr.). 

SPLIT BOSS COUPLING {Fig. 86. Item F) 

Split boss couplings are assembled by the 
same method as described in the previous para* 
graph. Whore roforcnce is rnode to haK coupling, 
substitute spilt boss coupling. 



Fig. 87. Bolt'On Pulley 


PULLEYS {Fig. 87) 

II no other component is attached to the fly¬ 
wheel. a bolt-on pulley as Illustrated may be 
fitted. Nuts should be tightened to 67.82 Nm (60 
Ibf.ft.). 



Fig. 86. Flexible Half and Split Boss Couplings—ST2/3 
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OtRECT DRIVE CLUTCH (Fig, 88) 

The clutch, fitted to the crankshaft, Is of the 
multi plate typo running In oil. It Is toggle oper¬ 
ated and Is therefore self locking In either the 
engaged or disengaged position. Tension shoufd 
be felt throughout the movement of the levor 
to engage the clutch and It should be released 
on completion of the movement. 

The clutch housing i$ filled to the level of the 
side plug with light engine oil (SAE10). The 
capacity is spproxiinately 0.36 litre Imp. pint). 
An evon lighter grade of oil may bo used )n cold 
weather to reduce oil drag of driven shaft. 


REDUCTION GEAR - INDUSTRIAL ENGINES 

A 3 * 1 reduction gear may be fitted to the 
flywheel end on ST2 and 3 cylinder engines, The 
reduction gear assembly is secured to the fan 
shroud and a splined drive engages with a shaft 
extension which is bolted to the flywheel. 

The oil is replenished by removing the breather 
in the top of the gear box and the lovol should 
be maintained to tho full mark on the dipstick 
with a mild type E.P. gear lubricant. 



Fig. 88. lister Clutch 


ANDERTON CLUTCH 

When un Anderton clutch is fitted, the manufacturers instructions supplied with oach engine should 
bo consulted, for adjusting and servicing 
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CliJlch Adjusiment—see Fig. 89 

The clutch plates are held between pressure 
plates when fully engaged. II is essential there 
should be no slip when fully er^gaged. If the 
full power is not beirrg t;ar>smrtted. the clutch 
should be adjusted as follows:— 

(a) Stop the engine. 

jb) Remove the mspection cover on top of 
the clutch casing. 

(c) With the lever in the 'neutral” posllioo, 
revolve the clutch until the adjustir>g rir»g 
locking plate is accessible, 
jd) Pull plunger C out of engagement and rotate 
adjusting ring clockwise 1 to 3 holes, re- 
engage plunger C and then check *'faer* of 
The clutch operating lever. Alter the adjust- 
irient until the full power is transmitted 
without slip. 

(e) Do not adjust more tightly ihart is naces* 
sory to transmit the full pOMrer wilhoul slip. 
If) Ensure the clutch runs freely in the 
"neutral” positiort. 



Pig. 89. Clutch Adjustment 

A. Lubricating oil return trough 

B. Adjusting ring 

C. Adjusting plunger 

D. Clutch plates 

E. Clutch driving member 



Fig. 90. Dry Sump Arrangemem—ST1 


DRY SUMP (fig. 90} 

A dry sump arrangement is available to allow 
the engine to be run for long periods without 
replenishing the oil system. ‘ A large capacity 
oil tank is conrtected to a modified suction plug 
in ihe base of the ertgine. the oil being returned 
to the tank by gravity after circulating through 
the engine. A breather pipe is fined between the 
engine dipstick hole and top of the tank. The 
tank contains its own dipstick and filter^no oil 
strainer being used in die engine. 

The illustration shows a dry sump arrange¬ 
ment on an ST1 engine, On multi-cvllnder en¬ 
gines the tank is connected to the engine from 
the manifold side. 

Note: A special crankcase is used for this ar- 
rar^gement on mu I Cl-cylinder engines and all 
engines must be mounted with enough clearance 
below the crankcase to enable the Inlet pipe to 
bo connected to the suction plug. The tank must 
be sited lower titan the engine to enable the oil 
to be returned by gravity, 

*A rrjmb«r o> con&kleratians must l>e taken into account 
v/hen insialliog long running eng(n€S, Conaull R. A. Listur 
ot the nearest UsKr Oisitlttuior 
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AIR OUTLET DUCT (Fig 92) 

This is a standard firTir>g on STM or>glnes. 
The outlet duct adaptor is secured by brackets 
to tho fuel pump housing door and (he fan 
shroud. The bottom of the duel rs secured to 
The top of tho crankcase door and the top of 
tho sssemblv is located on felt pods. 

On ST1 engines, the air outlet duct is secured 
dlrecilv to the fan shroud—see Fig, 91. 

When ducting or trunking is fitted to the 
adaptor. COOLING AIR CONSIDERATIONS in 
Section One should be consulted. 


Fig. 91. Air Outlet Duct—ST1 


Fig. 92. Air Outlet DucC^ST2 

COUPLED DECOMPRESSORS (Fig. 93) 

Coupled decompressors are available for multi 
cylinder engines. Adjustment Is data I led on pages 
50 and 08. Whon reconnecting coupling rods, 
coupling rod screws should not be secured dead 
tighl. This Is to allow froo movement beLwaan 
pin centros when ope.*atlng dacomprassors. 


Fig. 93. Coupled Decompressors 


Page 82 




SECTION 5 


ACCESSORIES 


GEARED HAND STARTING {Fig. 95) 

When required, a geared hand start mav be 
fitted at the flywheel end of the engine. It Is 
essential to have tho correct assembly for the 
rotation of the engine. 

A starling dog plate Is bolted to the flywheel 
and the complete assombly is secured in three 
positions to the fan shroud with the centre arm 
of the assembly in tho top central position on 
multi-cylinder engines and in four positions, as 
shown in Fig. 94 on single onginoa. Tho gearbox 
Should contain nonnal engine oil—to the level 
of the filler plug—and be checked periodically 
depending on usage. 



Fig. 94. Geared Hand Starting Fitted to STI 



Fig. 95. Components of Geared Hand Starting (ST2/3) 
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FUEL LIFT PUMP (Fig. 96} 

Noie: The fuel Kfl pump is a standard fitting on 
ST3 onginos, alJ Moisture Extraction Units and 
STWM angines. 

A fuel lift pump, when required. 1$ fitted to 
tho top left hand sido of the crankcase door and 
operated iPv a 'M'ppet from the camshaft. The 
inlet side of the lift pump is connoctod to the 
fuel supply arvd the outlet feeds fuel to the main 
engine fuel filter. All conrreotions to tlie lift pump 
are made by solderless (nut and olive) fittings to 
suit 0 0. pipe. 

Servicing 

A fuel pump repair kit )$ available from R. A. 
Lister or their Distributors which contains suffi¬ 
cient spare parts to rectify any internal defects 
that may occur within tho pump. Tho port num¬ 
ber, with ordering Instructions can be found In 
tho ongino parts list. 



Fig. 96. Fuel Lift Pump 


0 E 



A. Camshaft 

B. Lift Pump Tappet 

C. Crankcase Door 

D. Lift Pump Joint 

E. Fuel Lift Pump 

Fig, 97. Checking Lift Pump Tappet Setting 


Checking Tappet Setting (Fig. 97) 

Note: When fitting the pump tappet bush, ensure 
oil hole is to the top. 

(a) Insert lift pump tappet. 

(b) Fit crankcase door and Joint to crank* 
oase—bolt door firmly. 

ic) Turn crankshaft until tappet is at outer¬ 
most point of travel. 

(d) Fit lift pump joint to door. 

(c) Check that ctearancB at 'X' Is 0.79-t.l9 
mm (1/32"-3/64"). (f necessary an 
extra lift pump joint may be fitted. Never 
fit lift pump without a joint. 

(fl Tighten nuts to 20 34 Nm (15 Ibf.ft.). 
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ST438 


Fig. 98. Camahfl'fr Guard 


For ibailc hand atari and elootric start ongines 
starving shaft guards are avallabfo wWch In tho 
opinion of R. A, Lister comply with the require¬ 
ments of the Health and Safety at work etc. Aoi 
1974 (UK}. Additional acccseorlea e.g. gear end 
hydraulic pump adaptors require special guards 
which R. A, Lister do nor supply and which must 
be ffttod by the purchaser. 



ST688 


Fig. 99. Alternator Guard 


ADAPTORS (Fig, 100) 

The following flywheel housing adaptors may 
be fitted:— 

snSAE 5 

ST2/3:— SAE 4, SAE 5 and SAE6. 

GUARDS 

A number of wiro mesh guards inay bo fitted 
to ST engines. 

Camshaft Guard (Fig. 98} 

This la fitted over the camshaft extension at 
the gear end end secured by throe brackets to 
the end cover. 

Flywheel Guard (Fig. 95) 

A guard may bo fitted with geared hand start 
arrangement on multi cylinder engines, This la 
a flat mosh screon fitted with the curved edge 
to the bottom of the engine. It is secured by four 
bolts, spring washers and distance piecos to the 
flange on the fan shroud. 

Dynemo/Alternator Guard (Fig. 99} 

A number of configurations of dynamo/altor- 
nator guards mey be used depending on the 
engine build and application. 

Note: It Is mandatory to guard ail pulley tako 
on/toke off points on agricultural machinery. 
iU.K.). 



Fig. 700. An SAE 5 Adaptor 
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HYDRAULIC PUMP MOUNTINGS 

ST engines cen be supplied drive a hy¬ 
dra jifc pump from either the ftywheel or gear 
end. R. A. Lister do noi supply tho pumps. 


Hydraulic Pump Mounting—Gear End (fig. 101} 
A modified camshaft, end cover with pump 
mounting flange and rnodlf^ed camshaft bush are 
fitted to the standard engirte. The hydraulic pump 
i$ secured to the engine on four studs with a 
joint and adaptor plate. The pump drive gear, 
which is supplied by R. A. Lister, is keyed on to 
the drive shaft of the pump and reiair>ed in posi¬ 
tion by a lock washer and nut. 


Servicing 

It is recommended that the hydraulic pump Is 
serviced by the pump manufacturer or an accred¬ 
ited Service Depot. The end cover and camshaft 
are removed and serviced In accordance with the 
instructions for tho standard engine In Section 
Four. Instructions for fitting a new camshaft 
bush can be found in Section 7. Ensure correct 
bush is fitted. 
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Hydraulic Pump Mounting—Flywheel End (Fig. 
102 ) 

Although the adaptor fitted to the engine and 
the sire of pump and type of drive may vary, 
the same fitting procedure is used throughout, 
A driving member Is bolted to the centra of the 
flywheel and engages with a coupling disc. A 
half coupling, supplied by R. A. Lister, Is secured 
to the pump drivo and Is driven through tho 
coupling disc. The hydraulic pump Is bolted to 
a mounting plate which is carried on the adaptor 
ottached to the fan shroud. 


Servicing 

It is recommended that the hydraulio pump 
1 $ serviced by the pump manufacturer or an 
accredited Service Depot. 

IMPORTANT: When refitting a new or serviced 
pump, a clearance of 0.8-3.2 mm (1/32"- 
1/8") must be maintained between the driving 
member arid the coupling disc (liem A, Fig. 102). 
This can be obtained by shims fitted between the 
adaptor and tho mounting plate (item S. Fig. 
102 ), 



Fig. 102. Hydroullc Pump Mounting—Flywhool End 
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REMOTE MOUNTING FOR LUBRICATING OIL 
FILTER (Fig. 103) 

In place of the standard cariridge 111 ler, a pipe 
connector and union connect with an adaptor 
fitted to the crankcase door. Another adaptor 
holding a standard cartridge filter is secured 
whore reQjirod by the user. 

When connecting pipes please note the OUT* 
LET of the adaptor fitted lo the engine cortnects 
to the INLET of the adaptor holding the oil filter. 



Fig. 105. Oil Pressure Qaug^^STI 


LUBRICATING OIL PRESSURE GAUGE 
(Fig 105) 

A tapped hole, immediately above the oil filter 
position on the crankcase door, provides e fitting 
for the pipe to the lubricating oil pressure gauge. 
The gauge Is mounted on the fuel pump door, 
gauge panel or where required for die particular 
application of the engine. See Section 2 for oil 
pressures. On later engines the position of the 
oil pressure gauge and engine number plate is 
transposed to enable the number plate to be 
more easily read. 



Fig. 103. Mounting for Oil Filter 


EXHAUST PIPE AND SILENCERS 

Figure 104 shows the configuration of a heavy 
duty silencer and flexible exhaust pipa that iriay 
befitted to theso onglnas. The insorT illuetratos a 
pepperpot silencer which screws directly Into 
the exhaust manifold. 

Consideration should bo given to the Installa* 
tlon Information in Section One if a longer tall 
pipe is fitted or the exhaust system modified 
In any way. 

A 9perk arrestor 1$ available if required but 
can only be fitted with a heavy duty exhaust 
Silencer. 



I _ ST523 

Fig. 104. Silencers and Flexible Exhaust Pipe 
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AIR TEMPERATURE GAUGE (Fig. 106) 

A probe is secured through a casting in the 
fuel pump housing and ts connected to an air 
temperaTure gauge, mourtted where required. 

Figure 106 shows a multi •gauge panel, fitted to 
the gear end of the engine containing both a 
Lubricating Oif Pressure and an Air Temperature 
Gauge. Please note that whore an outlet duct 
Is fined—as illustrated—the connection from 
the probe to gauge is routed through a drilling 
in The side of the duct. 



Fig. 106, Air Temperature Gauge 


DUPLEX FUEL FftTER {Fig. 107) 

The filter body Is divided into two separate 
compartmenis. each containing a wick filter 
element. 

A change*over valve is provided between the 
compartments, so that either of the filters mey 
be used while the other is beirtg cleaned or 
replaced. 

The wick has a screwed conrwction at one 
end, which is attached to the cover, 

A /acket is provided on the back of the filter 
body so that hot water (or exhaust gases) may 
be used to warm the fuel oil under very cold 
climatic conditions. 

Special vent screws are arranged in ihe covers 
so that all air may escape from the filter body 
and passages. 

If both compartments of the filter have been 
properly vented, it Is possible to change over 
from one filter to the other directly, while engine 
is running. Otherwise it will be necessary to 
move the ch3r>ge*over lever to the central posi¬ 
tion so (hat fuel rnay flow through both filters far 
venting purposes. 



A. Vent screw. 

B. Fuel Inlet. 

C. Drain Plug. 

D. Outlet (o Fuel Purrtp 


Fig. 107, Duplex Fuel Filters 
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VARIABLE SPEED CONTROL 


Fig, 108. Variable Speed Control < Cable 
Operated) 



Fig. 109, Variable Speed Control (Rod 
Operated) 


A Idling spring 
8 Adfusting sleeve 
C Locknut 
D Shackle pin 
E Connecting rod 
F Fuel pump shackle 
0 Fuel pump body 
H Stop screw—band lever 
J Slop screw locknut 
K Speed control lever 
L Governor link 
M Speeder spring 
N Internal lever 
0 External lever 
P Cable control 
Q Pull-off spring (cable control) 
S Stop screw—hand lever 
X Stop screw—engine lever 
Y Stop screw^ongine lever 
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VARIABLE SPEED CONTROL 

A ispe&d corrtrti rr>ay ibe fitted to all engines. 
Figure 109 shows an engine mounted rod opcr* 
aced -contrcrl; Figure 108 shows a cable <^raied 
control. 

Adjusting Variable Speed Control (Fig. 108) 

ST1 Engines. With the control lever in SLOW 
position adjust screw X until idling speed Is 750 
rev/min and tighten locknut. 

Multi Cylinder Engines. The idling device con* 
lists of a spring A which is mounted over the lelt 
hand shackle F of the flywheel end fuel pump 
and exerts a force on the fuel pump rack by 
abutting against the pump body. 

The fuel pump shackle F is filled wiih a link 
stud E which has a long thread on which is 
screwed the idling spring adjusilng sleeve 6. 
This sloQvo when rotated corrtiols the sprir>g 
force and is locked in posltior> by the lode nut C. 

To adjust tho idling spring A, the mair» speed* 
er spring at the gear end ol Ihe engine is cofTt- 
pletoly alsckened and the adjusting sleeve 6 is 
rotated In the desired direction until a steady 
idling of about one third ol the rated engine 
speed is obtained and then locked by tho nut 
C. Caro must be taken to ensure that shackle 
pin D Is at least partially covered by sd]uslir>g 
sleeve 5. 

The Speed corvtrol on khe engine has an idling 
adjusting screw X which should now he adjusted 
so that the main speeder spring just begins to 
Increese the engine speed: this will eliminate 
hunting. 

All Engines, With cornrol lever strll in SLOW 
position adjust screw H until it just touches the 
operating lever and lack tl>e nut. 

Move the control lever to FAST position, ad¬ 
just screw Y until full revs are obioincd and 
tighten the locknut. With the lever still In FAST 
position, adjust screw S until it just touches the 
lever and tighten locknut. 

Note:—Ensure that the ratchet is engaged be¬ 
tween two teeth In the FAST position. 
Adjust the length of the connecting rod 
or cable to suH 

A speed difference of 8% Is found between 
engines on full load et maximum speed and 
engines on no load. 



Fig. 110. Remote Stopping Control 


A Remote Stopping Control (Fig. 110) and a 
Two Speod Control (Fig. 111} are available and 
may be fitted to all ST anginas. Contact R. A. 
Liater or the neareat Distributor for further infer* 
mation. 



Fig. 111. Two Speed Control 
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SPEED CONTROL LEVER PLATE (iFjg. 112} 

(n engine builds sot at 2000 and 2600 rev/ 
m)n (100% load), ihe speed control lovor plate Is 
marked on factory test whilo the engine Is hot 
with Three marks, as shown in the iMustration, 
to Indicate position of the spood control lever 
corresponding to tho three engine speeds. 


MARINE PROPULSION ENGINES 
Single Lever Speed and Stop Control 
Adjustment {Fig. 113) 

Engine idling at 750/850 rev/min; Adjust the 
connecting rod to the hand control so that the 
hand lever ]§ In the bottom notch of the ratchet 
in the speed sector. 



Extended Stop Control 
A siimple rod arrangemerrt tnav be fitted to the 
fuel OLNTiip housing door 'oporotlng direotly on to 
ri modiflod stopping lever. 


Engine at full speed 2000/2600 rev/min. With 
the hand lover held in the full speed position (on 
load), set adjustable stop X so that It just touches 
the hand lever. Tighten the lock nut. 

Stopping Control; Adjust cable so that the 
onginu slops when tho hand lever Is at the limit 
of Its travel In the stopping sector. 

Note: The obovo settings aro made after sot- 
lir\g Xand Y, Fig. 10B. 


(:^Yast 

V 

\\\ slow; « '■ 



Fig. 113. Single Lovor Speed and Stop Control 


Morse Single Lever Control 

A Morso single lever control is available on 
request for engines fined with an hydraulic gear* 
box. As the fitting will depend on The Installa¬ 
tion, reference should be made to the instruc¬ 
tions suppflod with each kit. 
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PROTECTION DEVICES AND SOLENOIDS 



Fig. 114, TripTvpd Fuel Corttrol Solertietl 



Fig, 116. Combined Air Temperature aixl Oil 
Pressure Switch 



1 

Spindift 

23 

Ball Joint 

2 

Mevemonr UmU Spacer 

24 

Sprlr>g Wathar 

3 

Overload Certlrol Spring 

2S 

Nut>^0.19'’ UNF 

A 

Adjuaimam Plata 

26 

Sataoraw—M6 x 14mm 

5 

Locking Oiac 

27 

Spring Waihar 

t 

Sc/«w 

28 

Nut—M6 

7 

Space' Suah 

29 

Solenoid Link 

a 

Cam Conirol Lavar 

30 

Nut^.ld*' UNP 

9 

Cam Buah 

31- 
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10 
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11 
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AaiomOly—ST1/2 

13 

Phir>gar Spring 

39 
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14 
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Asaombly—$13 

IS 

Shim 

39 

Coppar Washer 

16 

*0* Ring 

40 

Boll—1*' UNF 

17 
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41 
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Spring 

19 
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42 

Spin Pin 
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20 
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21 

12V Solenoid 



22 
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Fig. 115, 12V Synchro Fuel Control Solenoids 
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SEALING PLATE (Fig. 117) 

A sealing plate may bo fitted to tho fan shroud 
on single cylinder engines to blank off the peri- 
phorv of the flywheel when the engine Is not 
close coupled. 



Pig. 117. Sealing Plato 



Marine Fuel Tanks (Fig. 119) 


Three tanks 

are available for marine appiica- 

lions:* A. 

27.3 litre (6 gall) 

B. 

45.5 litre (lOgall) 

C. 

113.5 litre (25 gall) 


FUEL TANKS 
Engine Mounted 


An 11 litre (2J gall) ongine mounted tank is 
available for most applications. Information on 
fitting and removal can be found in Section 3. 



Fig. 118 Wall Mounted Tanks 


Wall Mounted Tanks (Fig. 118) 
Two sizes are available:- 
32 litre (7 gall) 

90 litre (20 gall) 



Fig. n9A. Fuel Filter/Agglomerator 
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RAISED HAND START 

The raised hand start assembly is secured 
to the er^glne by brackets to the fan shroud and 
Che gear end. The fittings will vary according to 
the application and type of accessories used on 
the engine. 

Figures 121 and 122 show the cornpononts 
of R.H.S. on ST and STW anginos roapoctively. 
Figure 120 iffusiratee the complete assembly 
fitted to an ST engine. 

A dynamo pulley containing ratchet pawls, a 
ratchet wheel and bearing assembly, is keyed 
on to the camshaft extension and secured by a 
socket screw in the bearing collar. 

A chain connects the reised hand stan chain 
wheel to the ratchet wheel on the camshaft 
extension, one side of the chain being fitted 
inside e chain tensioner. 



Fig. 120. 


Raised Hand Start 


ST571 



Fig. 121. Components {ST} 



Fig. 122 . Components fSTW) 


FUELFIITER/AGGLOMERATOR (Fig. 119A) 

The fuel filter/agglomerator may be fitted to 
ST1 or 2 engines provided the engine is fitted 
with an engine mounted fuel tank. The accessory 
acts as a primary filter and Is in series with the 
basic engine filter. 

With the fuel turned off the unit can be 
drained through drain plug X' and the element 
maybe removed by unscrewing bolt 'B'. 


Bleeding System 

1. Check fuel tank 1$ full. 

2. Loosen vent screw 'A' on agglomerator until 
the bowl is free of any air bubbles. 

3. Tighten vent screw. 

4. Loosen vent screws at the top of main filter 
{Fig. 20A) until air free fuel is seen to flow. 

6 Tighten vent screws. 
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LISTER REVERSE GEAR LM100 (Fig. 123) 
MANUALLY OPERATED 


Genoral 

Tho rovorso goor Ib rrioiinted on an adaptor 
which Is attached to the engine fan shroud and 
two bearers situated at the aft end of the unit. 
The gear box Incorporates an epicycllc gear with 
a cone clutch for ahead and a brake band for 
dstorn operations with thrust bearings built into 
tho unit capablo of absorbing tho prooeiler thrust. 

This box is robust and designed to give a long 
trouble free life. Abuse and/or lack of irtainten- 
anco will, however, affect this llfo and tho fol 
lowing points should bo watched. 

1. Gefore changing gear, reduce engine speed. 

2. Move the gear lever firmly and steadily to 
change gear. 

3. Novor run with tho reverse band or cono 
clutch slipping. 

4. Check oil level in the reverse gear and also 
irt the reduction gear (If fitted) evory 24 
running hours or weekly. 

5. If tho gear Icvor 1$ moved to the port side of 
gearbox, a locating bolt should be fitted 
through the hole in the operating shaft to 
limit travel of lever. 


Flexible Coupling 

A flexible coupling capable of taking the full 
thrust of the oropeller Is supplied, to accommo¬ 
date the inovemenis of rosifionffy mounted 
engines. Should any other type of flexible coup¬ 
ling be fitted it must be capable of absorbing 
this thrust. 

If the stern tube inboard gland is more than 
228 mm (9") from the flexible coupling a bear¬ 
ing or plummer block must bo fitted and posi¬ 
tioned as near tho coupling as practicable. If an 
intermediate shaft Is installed, this bearing must 
be fitted closo to the coupling. 



STM567 

Fig. 123. IVtonunlly Operated Reverse Gear with 
Reduction Gear 


Opermion—Ah end 

When tho gear lovor Is ongaged in tho ahoad 
position, the operating shaft Is partially rotated 
allowing the forward facing roller to move across 
tho formed face of the clutch oporoting cam 
lever. This removes the restraining force on the 
clutch operating yoke and under the influence 
of tho clutch springs the inner clutch cono assem¬ 
bly moves forward and engagos with tho clutch 
body. As tho inner clutch cone assembly is 
splined to the clutch shaft, a direct through drive 
Is obtained. 


Operation —Neutral 

Drive from the engine is passed initially from 
the crankshaft spur gear to the short reverse 
pinions. These In turn drive the two reverse 
pinions thus driving the clutch shaft spur gear. 
The latter is situated forward of clutch and is 
integral with the clutch shaft. When In neutral 
this gear remains at rest and the two sets of 
pinions revolve round It, carrying with them the 
clutch body. 
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Operation—Astern 

Whoa the gear lever is put in iho astern posi¬ 
tion the operating shaft causes tho aft facing 
roller to move the brake band lever. This tightens 
the brake band on to tho clutch body and the 
latter ceases to revolve, The drive then passes 
through the short rovorso pinions and tnts spur 
pinions thus rotating the clutch shaft spur goai 
and the clutch shaft In the astern direction. 


Adjustment 

Remove tho goar box cover, and the retaining 
screw at the port side onct of the operating shaft. 
This will onable the shaft to bo withdrawn suffi* 
clently for tho two rollers to clear their rospocilvo 
lovers when the reverse lovor is selected to tha 
ahead position. 


Ahead Clutch 

Adjust the forward facing roller so that thorc 
Is 25 inm (1 fn.) of froo movsinent at the knob 
end of the hand lever when it is fully In ths 
ahead position and the forward facing roller is 
engaged with the clutch operating cam lever. 
This free movement is important end should not 
be allowed to become less than 12 mm. (J In.). 


Reverse Band 

The aft facing roller should bo adjusted so 
that the full fistorn power can be taken without 
tho clutch body or brake band slipping. It 1$ very 
important, however, that tho band Is not over 
adjusted otherwise considerable damage may be 
caused, The force required to engage the hand 
lever from the neutral to tho astern position, 
should be about 40.69 Nm (30 fbf,). When in the 
OFF position, the band rests on a lug in the bot¬ 
tom of tho gear case, and it should bo clear of 
the clutch body drain, although very light rub¬ 
bing is permissible. 


LLibrication—Goar Box end Reduction Gear 

A mild type EP gear lubricant or a rnulti pur¬ 
pose goar lubricant (as used in most car difforon- 
tials) should be used fn tho reverse gearbox and 
roductlon gear. 

Fill the revorso gear and reduction gear (if 
fitted) to the marks on tho respective dipsticks. 
Do not overfill. 

Capocitiea;— 

Roverao Goar 0,85 iltro (1.6 pt.) 

Reduction Gear 0.3 litre (0.5 pt.) 

Change Lho oil every 1000 hours find clean 
magnetic drain plug. 

Tho Qxternal ends of the reverse gear operat 
Ing shaft must be oiled frequently to prevent rust 
formation which may stiffen the shaft. To lubri¬ 
cate tho port side of tho shaft, the locating screw 
should bo roinoved and a few drops of oil poured 
down the hole. 


MISCELLANEOUS MARINE ACCESSORIES 
For information on marine accossonos not de* 
soribod in this section, I.e. Propellera, Bilgo 
Pumps, Sump Pumps etc,, contact Lister Marine. 

Notes on fitting and eorvicing sterngear can 
be found in the Installation information on page 
16. 


Identification of all parts, part numbers and 
ordering Instructions can be found In the engine 
Parts List, Book ’I704PL. 


Page 97 


SECTION 5 


ACCESSORIES 


Dlsmanlling Lister LM100 Reverse Gear 

(a) Drain the oil through the drain plug and 
replace drain plug. 

(b) Disconnect reverse gear boarer holding 
down bolts. 

(c) Disconnect propollGP shaft from half coup¬ 
ling. 

(d} It required and space is available, removo 
reduction gear. First drain the oil and then 
removo one steel nut at the top and two to 
the rear of the cosing, plus four brass 
dome nuts on tho front casing. 

(o) RomevQ reverse gear esse securing nuu 
leaving the lop two until last <on re¬ 
assembly It Is advisable to start the top 
two nuts on the studs prior to tho guar 
casing being pushed fully into position). 

(f) If no other obsteclos are apparent tho 
rovereo goar can be withdrawn from tho 
engine. 

(g) Place one gear case boaror in a vice and 
allow tho case to rest on Ihe bench. 

|h) Romovo tho Inspection cover taking core 
not to damage the joint. 

(]) Romovo operating shaft by selecting ahead 
position, removing locating set screw, and 
lightly tapping oporating shaft to clear 
roller edjusiers from brake band and cam 
lever. 

Ik} Looson locknuts and romove roller ad¬ 
justers from operating shaft. The operating 
shaft may be removed from the rovorso 
gear casing, and If desired tho two ‘O' 
rings on tho shaft may be changed. 

ji) Remove dutch operating cam spring, nnd 
clutch operating cam bolt and nut. which 
connocts clutch oporating cam lover and 
clutch operating lever. 

l m) Remove fulcrum shaft retaining plug on 
side of gear case and screwing a suitable 
set screw Into threaded hole provided, 
withdraw the fulcrum shaft. 

l n) Romovo brako band anchor pin after with¬ 
drawing the retaining split pin. 

(0) Romove split pin, securing nut, half coup¬ 
ling and koy, or If reduction gear used 
romove pinion nut. Inner race of roller 
bearing, pinion and koy and oil Trap. 

Cp) Gently drive out reverse gear by tapping 
reverse shaft with suitable lead or copper 
hammer. 



ST 533 

1. Crankshaft spur gear. 

2. Short rovorso pinion. 

3. Reverse pinions. 

4. Clutch body. 

5. Operating shaft. 

6. Forword facing roller. 

7. Clutch oporating cam lever. 

8. Clutch operating yoke. 

9. Clutch springs. 

10. Inner clutch cono assombly. 

11. Aft facing roller. 

12. Brake band lever. 

13. Srako bend. 

Fig. 124. Lister LM100 Reverse Gear 

jq) Remove brake band assembly from gear 
casing and If It Is necessary to change 
brake band, remove braka band spring, Split 
pin and brake band pin, brake band lover, 
four broke bond clamping bolts, two brake 
hand end plates and lower anchor plates. 
Renew brake lining assembly and assemble 
in reverse order. 

To Remove Cone Clutch 

(r) Romovo distance picco. retaining plate, 
dutch springs and housing, and clutch 
spring housing sleeve. Note position of 
clutch spring spacing discs—if fitted. 

{s} If the casing bearing needs renewing, re¬ 
move circlip and drift out oil seal bush 
from the outside of the gear case. This will 
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take the casing beering with it arMj with 
care the casing oil seal will remairt un¬ 
damaged. Removing the oil seal bush 
through the sdsir >9 will ce«tainly destroy 
the oil seal. Repiace the casing bearing and 
re*assemble. Renew seal If damaged or 
worn. 

(t) Remove clutch cone assembly reverse 
shaft ahd if the thrust race r>co<ls rertew- 
ing. remove circlip di>d distance piece, 
clutch oporatmg yoke and bearing. At this 
point renew inner clutch corte assombly if 
necessary. If replacing ihiust race erksuro 
that closed or thrust face of baarlr>g is 
facing towards the clutch cone. 

(ul Remove locking wire and screws folder 
boxes) or circlips (newer boxes) from re 
verse pinion shafts, remove pinion shalts 
and pinions marking location ol pinions. 

(v) Remove circlip and 2 clutch body reiainers. 
gently drive out reverse shaft taking with 
it the large clutch body bush, tree running 
small clutch body bush and two thrust 
washers. 

Assembly 

During ossembly Troely lubricate all parts with 
s mixture of SAE 80 EP gear oil and 2% concon. 
trntud collodtal graphite. 

Cementing of Joints 

All jointed must be cemented with Hylomar 
PL32M jointing compound 


Assembly iconl.) 

It is recommended that all joints and seals 
should be rertowed. 

On reassembly place copper thrust washer 
next to the reverse shaft gear. Proceed in reverse 
order until reachirrg para (oi. in order to com 
press the clutch springs which in turn will permit 
the fining of the reduction gear drive pinion, etc. 
proceed as follows:^ 

(al Prevent the rotation of the epicvcHc gears 
artd clutch housing by using hard wood 
wedges between the gears and the gear 
box uisirtg. 

(b) Using (ho oil trap and reduction gear pinion 
(less koy) as distance pieces usa the nut 
to draw the reverse gear assembiy fully 
into the casing. Should tha pinion bo tight 
on the shaft it would be advisable to use 
a suitable loose fitting slaave In placo of 
the pinion. 

fc) When both roller adjustors are in position 
against their respective operating levers re 
move securing nut and reductiort gear 
pinion. The sprirtgs will remain comprass* 
ed. 

fd) Refit oil trap, pinion and key, Inner race of 
roller, nut and aplit pin in their correct 
oroar. 

(e) Continue with assembly remomboring to fill 
(o correct level with oil both \h?. reverse 
gear and reduction gear 



Fig. 125. Components of Reduction Gear 


STM 5Q^ 


NOTE: When fitting reduction gear assembly to 
a reverse gearbox already fitted to the engine, 
place operating lever in reverse position prior to 
removing propeller shaft coupling ar^d assembly 
of reduction gear components. 
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LISTER REVERSE GEAR LH150 (Fig. 126) 
HYDRAULIC OPERATED 



STIVI570 


Fig, 126. Hydraulic Reverse Gear with 
Reduction Goar 


Genoral 

Hydraulic prassurd !$ u$od only to obtain 
'neulral' and 'astern' position®. Thare is no high 
oil prossuro In tho ahead position and thoroforo 
the power losR in this position is small. If this 
hydraulic system feils the clutch remains on 
gagori in the ahead position. Tho propeller shall 
remains engaged with the crankshaft until tho 
engine is started when it disengages in 2-3 
seconds if the control Id in noutral position. It 
it is decided to free tho ahead clutch with the 
engine stopped, as for example, for lining up iho 
engine coupling during installation, the scrow (A) 
is removed, replaced by scrow (B) and screwed 
carofully until tho clutch just disengages and no 
more. The screws must be replaced before start¬ 
ing the engine {sue Fig. 126A>. 

N.B.—Prior to replacing screw (A) with screw 
IB) it is necessary to chock correct gap cf 2A 
mm (0.094"), 


Operation Ahead 

On the forward movement of the selector 
valve Into the ahead position, pressurised oil to 
the clutch operating piston is vented back into 
the sump. Tho resultant action 1$ that the cone 
clutch travels forward under spring pressure 
locking the driving gear to the clutch body which 
prevents the planetary gears rotating, so locking 
the driving gear to the output shaft oausing the 
whole mass to rotate as one. 


Opttration Nuutral 

On the movement of the selector valve to the 
control position, oil under pressure will flow to 
the clutch operating piston moving it forward to 
draw the cone clutch out ol engagement through 
li pivoted lovor. This will allow rho planetary 
gears to rotato on thoir own axis free of tho out 
put shaft, causing an Interruption of the drive. 


Operation Astern 

The selector valve is moved to the astern posi* 
tion to allow oil to flow under prossuro to the 
pistons for tho cono clutch and brake band. The 
upward movement of the brake band piston 
draws the brake band tight around the clutch 
body and brings it to a stationary position. 

With the clutch body in the stationary posi¬ 
tion and the driving gear rotating, the planetary 
pinions will start to rotate on their own axis 
and reverse the direction of rotation to the out¬ 
put shaft. 
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FE 0 126A. Adjusting Hydraulic Reverse Gear 


Lubric:alion 

A miicf type EP gear lubricant or a multi pur¬ 
pose gear lubricam {as used in most car differ¬ 
entials) should be used in the reverse gearbox 
and reduction gear. 

Fill the reverse gear ar>d reduction gear (If 
luted) to the marks on the respective dipsticks. 
Oo not overall. 


Capacities:— 

Reverse Gear 1.2 litre (2 pt.) 

Reduction Gear 0.3 litre (0.6 pt) 

Change the oil every tOOO hours and clean 
magnetic drain plug. 


Ahead Adjustment (Fig. 126A) 

Remove tha top cover and adjust screw (H) 
until tha dimensioh (G) Is 2.4 mm (0.004") with 
the piston pushed right back. Alter adjustment 
place spanner on piston flats whilst tightening 
locknut. 


Astern Adjustment (Fig. 126A) 

Remove the tup cover end slacken nut {!) 
then holding nut with a spanner, turn adjusting 
Screw (J) antfclockwlse until the brake band is 
fait to be tight on the drum, then slackers the 
screw (clockwise) 3 complete turns on the self 
locking nut, (J). 


Identification of all parts, pan numbers and 
ordering instructions, can be found in the engine 
Pans List Book 1704PL. 
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Dismantling the LH150 Reverse Gear 

To Remove Reverse Brake Band 

(a) Drain oil through magnetic drain plug, 
clean and replace plug. 

lb) Remove propeller shaft from half coupling, 
and holding down bolts from rovorse gear 
bearers. 

(cl If required and space Is available) drain 
reduction gear and remove, Remove one 
steel nut from tho stud at tho top and two 
nuts to tho rear of the casing, and four 
brass dome nuts on tho front casing. 

(fl) Remove gear caso securing nuts leaving 
the top two until last {on re-assombly It Is 
necoesary to start the top two nuts on tho 
studs prior to tho goat casing bolng pushed 
fully Into position), 

( 0 ) After disconnecting the control to tho hy 
draullc selector lever the reverso gnar can 
bo withdrawn from the ongino, 

(f) Securing one ongino bearer In a vice end 
allowing the gear casing to rest on the 
bench, romovo the 9 securing screws from 
tho inapooticn cover. Romovo tho Inspec* 
tion cover and joint. 

(g) Remove Iho oil pump comploto with driv¬ 
ing gear, joint and oil pipe, by removing 
two set sorowa on the oil pump flangos and 
disconnecting the banjo union of tho oil 
pipe at the selector valve. 

fh) Romovo splash guard by removing tho two 
set screws. 

(lJ Slacken self locking nut and washer from 
brake band operating piston. 

(k) Separate and remove clamping place by 
removing tho throe nuts and bolts. Remove 
the split pin and lower anchor pin, this 
will allow tho removal of the brake band 
and push off aprlng. 


To Remove Ahead Clutch 

(I) Removo the two brass retaining plugs In 
the side of the gear casing, this will permit 
the screwing of suitable set screws info 
the threaded holes provided, and thus allow 
the two pivot pins to be withdrawn. {On 
rc*assetnbly ensure that the threaded hole 
In the pivot pins are facing outwards). 



A—Selector Valve 
B—Inspection Cover 
C—Oil Flllor and Bronthor Plug 
D—Clutch Body 

E—Clutch Conn 

F—Magnetic Drain Plug 

G—Clearance of 2.38 mm (iV'}. 

H—Adjusting Screw 
J —Astern Piston 

K—0)1 Pood Pipo to Selector Valve 
L—Oil Pump Driving Wheel 
M—Oil Pump Driven Wheol 
N—oil Pump 

Pig. 127 Lister LH150 Reverso Goar 


(m) Remove half coupling nut and removo 
coupling and key, or If reduction gear 
fitted, remove split pin and reductlori 
pinion nut, inner race ot the reduction gear 
roller bearing, reduction pinion, key and 
oil thrower. 

(n) Top out reverso gear assembly. If the 
casing bearing needs renewing, remove 
circlip and drift out oil seat bush from tho 
outside of the gear case. This will take the 
casing bearing with it, and with care the 
housing oH seal will remain undamaged. 
Romoving the gear through the casing will 
certainly destroy the oil seal. Replace the 
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Cdsing bearing end reassemble. Renew 
seal if damaged O' worn. 

io) The distance p>ece« retaining plate, hous¬ 
ing sleeve and cJutch spring housing can 
all be removed carefully noting order of 
dismantling, 

<p) By removing the four circlips and washers 
the short pinions, spacers, and reverse 
shaft pinions may be ron>oved. It is a^>$' 
ablo to mark the pinions to ensure correct 
re*e$3emblY. 

(q) The yoke bearing clutch operating yoke 

con be removed by ron^oving the reialnirtg 
circlip. This bearing is a thrust bearing in 
ons direction only and should be re* 
assembled with closed or thrust face irtio 
the oone. 

[r) The removal of a further circlip will permit 
the removal of the two halves ol the clutch 
body reulner, locating washer and free run- 
ing smell clutch body bush. 

(si Tapping out the ravorse shaft from the 
clutch body will drive the large clutch body 
bush from its housing and release the two 
thrust washers. (On re assembly tho bronze 
thrust washer ftts nearest the clutch shaft 
gear.) 


Assembly 

During assembly freely lubricate all parts with 
B mixture of SAE80 EP gear oil and 2% concen¬ 
trated collodlal graphite. 


Cementing of Joints 

All loints must be cemented with HylorT>ar 
PL32M jointing compound. It Is recommended 
that all joints and seats should be renewed. 

Proceed In reverse order until reaching para 
(n). In order to compress the clutch sprirtg which 
in turn will permit the fitting of tho reduction 
gear drive pinion, etc., proceed as follows:^ 

(a) Prevent the rotation of the opicycJic gears 
and clutch housing by using hard wood 
wedges between the gears and the gear 
box casing. 


(b) Using the oil trap, reduction gear pinion 
{less keyl and inner race as distance 
piecos use the nut to draw the reverso gear 
assembly fully into the casing, (Should the 
pinion be tight on the shaft it would be 
advisable to use a suitable loose fitting 
sleeve In place of the pinion.) 

(c) Leaving the springs compressed, continue 
to assemble the clutch oporating lever 
assembly by inserting the two pivot pins. 

(d) Take up any clearance using tho adjusting 
screw on the cfutch lever operating piston, 
and remove tho nut and reduction gear 
pinieo, 

(e) Refit pinion and key, inner race of roller, 
nut end split pin in their correct order. 
Continue with assembly procedure. 

ffj When offering up the reverse gear to tho 
engine ensure that reverse gear oH pump 
drivir^g and driven gears are correctly 
meshed by gently rotating the engine with 
a hand start crank handle. If these gears 
are not correctly meshed serious damage 
may occur to the oif pump drive aheft. 

Ig) Fill reverse gear and reduction gear with 
correct oil. 


Hydraulic Servicing 

la) To remove clutch lever operating piaion, 
renuavc the piston cover and withdraw the 
piston. The piston cover ‘O' ring and/or 
piston ring on the piston can be replaced. 
If the piston is withdrawn a piston ring 
clamp will be needed to refit tho piston. 

(b) The brake band curating piston may also 
be removed to fit a new piston ring, once 
again using a piston ring clamp to replace 
piston. The brake band actuating spindle 
may be withdrawn and the two ‘O' rings 
replaced; the piston shoulder is fitted 
uppermost, 

(c| The selector valve may be withdrawn by 
removing tho two Allen Screws securing 
the valve retaining cover to the gearbox 
case in order to change the O' rings. 
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PAGE REFERENCE 

FAULT PROBABLE CAUSE 

RECTIFICATION 

ST 

STW 

Engine Difficult to Turn Lubricating oil too heavy 

Drain sump artd refill 



(Oecomoressed) 

with correct oil 

25 

25 

Incorrect decompressor 

Re adjust 

50 

69 

clearance 




Load rtot cfisconrwcted 

Investigate 

— 


from the engine 




Engine Difficult to Stan | lack of fuel 

Fill tank and bleed sys- 




tern 

36 

36 

Air in fuel sv^t^ 

Chock and tighten all 




connections and bleod 




system 

36 

36 

Defective fuel pump 

Overhaul or replace 

37 

j / 

Faulty injector 

Test or replace 

41 

41 

Low compression 

SoG "Low Compress Ion" 

— 


Slopping control incor* 

Set In correct starting 



recily positioned 

position 

20 

20 

Air cleaner or exhaust 

Clean 

49 

67 

blocked 




Failure to ObTair> Normal Engine started under 

Reduce load on englno 



Speed overload 

until normal speed ob* 




lained. 

— 


Fuel system not primed 

Bleed and prime 

36 

36 

InlecTlon retarded 

Retime fuel pump 

40 

40 

Loss of Power Incoffeci fuel 

Drain and refill tank with 




correct fuel 

33 


Choked air cleaner 

Change element 

49 

67 

Choked fuel filter 

Change 

36 

36 

Fuel injector rwi fucriorv 

Test injector, replace if 



ir»g properly 

necessary 

41 

41 

Fuel pump not operating 

Replace 

J ! 

37 

correctly 




Incorrect tappet clear- 

Adjust 

SO 

63 

enco 




Choked exhaust 

Remove restriction 

49 

87 

Erratic op Uneven Run-' Air in fuel system 

Check all fuel linos and 



ning 

connectors, bleed system 

36 

36 

Incorrect fuel pump llnv 

Retime 

40 

40 

ing 




Faulty injector 

Test and/or replace 

41 

41 
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1 

1 KAG£ REFERENCE I 

FAULT 

PROBABLE CAUSE 

RECTIFICATION 

ST 

STW 

Knocking 

Incorroct liming. 

Retime fuel pump. 

40 

40 


Air in fuel systom. 

Check connections and 





blood system. 

36 

36 


Incorrect fuel. 

Change. 

33 

33 


Worn boarings. 

Replace. 

54/60 

54/60 


Insufficient cldarence 

Adjust. 

53 

72 


between piston and 





cylinder heed. 





Flywhool loose. 

Tighten. 

56 

58 


Excessive carbon do* 

Remove Carbon, 

54 

73 


posit on piston. 





Engine loose on Its 

Tighten. 

. 



mountings. 





Valve sticking In guldo. 

Cloen stems and guides. 

62 

71 


Sleek beering. 

Fit now bearing If 





crankshaft is not worn. 

54 

54 

Low Comproasion 

Injector loose on Its 

Chock clamp is secure. 

41 

41 


seat. 





Piston rings worn or 

Fit nsw rings. 

54 

73 


broken. 





Leaking Inlet or exhaust 

Regrind valvo end seat. 

52 

71 


valves. 





Cylinder hood gaskot 

, Chock head la cor- 




leaking. 

1 rectly torquo loaded. 

I 




replace gasket if noooa- 





sa ry. 

53 

72 

Low ON Pfossuro 

Insufficient oil. 

Maintain correct oil 





lovol. 

26 

26 


Oil seals Irtaklng. 

Check and change de 





fective seal. 

30 

30 


Worn boerings. 

Change. 

54/80 

54/60 


Fractured ptpo. 

Change. 

28 

20 


ON pump defective. 

Change. 

28 

28 


Oil diluiod. 

Drain and refill with 





eorroct oil. 

25 

25 


Strainer choked. 

Remove and clean. 

27 

27 


Roliof valve not seating. 

Renew if worn out. 

29 

20 


ON pump plunger and 

Clean and renew as 




values worn or dirty, 

nccossary. 

28 

28 

Smoky Exhaust 

Engine running on over- 

Check stopping control 



(BLACK) 

load. 

sotting. 

21 

21 


Air cleaner choked. 

Renew element 

49 

67 


Inieclor nozzle dirty. 

Cloan or replace. 

41 

41 


Incorroct fuel. 

Drain and refill with 





correct fuel. 

33 

33 
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PROBABLE CAUSE 

RECTIFICATION 

PAGE REFERENCE 

FAULT 

ST 

STW 

Smoky Exhaust 

Piston rings worn. 

Renew. 

54 

73 

{BLUE) 

Cylinder boro worn. 

Reboro and hi overslie 





rings. 

64 

73 

Engine 'Stops | 

Insufficient fuel 

Fill tank and bleed 
system 

36 

36 


Loss of Compression 

See “Low Compres* 
$ion“ 

_ 



Dirt in injector or fuel 

Invostigaie and clear 

41 

41 


system 

Air in fuel system 

Bleed system 

36 

36 


Water in fuel system 

Drain. Bush, fill with 
correct fuel and blood 
system 

36 

36 

High Oil Consumption 

Valve Guides 

Chartge guides or fit 



worn 

new cylinder head 

62 

71 

Engine Overheating 

ST Engines 

I 

Cooiing air recirculating 

Check that cooling air 
inlet and outlet are r>ot 
obstructed 

10 



Air cleaner or exhaust 
choked 

Clean 

49 



Injection retarded 

Retime luel pump 

40 



Irksuflicient lubrlcalirtg 
oil 

Check level 

26 



1 Ertgine overloaded 

Reduce load 

— 


Engine Overheating 

Thermostat faulty 

Replace 


6S 

STW Engines 

Injection timing faulty 

Check and adjust 


I 40 


Jabsco pump faulty 

Change impeller or re* 
place pump 


69 


Blockage in water cooH 

Check and renew all 




ing system 

hoses and remove cyl* 
inder block inspection 
doors 

Clean out water chan¬ 
nels in block and cylin¬ 
der head 


73 


Note:—Electrical system <ault diagnosis can be found in Section Eight 
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SECTION 7 


SERVICE TOOLS 


INTRODUCTION 

Five spanners are supplied whh each engine. 
This section describes the special service tools 
that are available for particular servicing opera¬ 
tions on these engines. 

MAIN BEARING AND CAMSHAFT BUSH 
WITHDRAWAL AND ASSEMBLY TOOL 


Replacement spanners and the tools described 
in this section can be purchased from R. A. Lister 
or their Distributors. Ran numbers for all tools 
can be found in the appropnate Engine Parts List. 

Note: Experience has shown that the position¬ 
ing of a ball race under the head uf item 8 will 
reduce the torsional effort reooired to remove or 
replace bearirtgs. 



2. SleevQ 

3. Bearing Locatmg Ring 

4. Spacer Ring 

5. Washer 

6. Spacer 

7. Plato ST 759 

8. Boll 


Fig. 129. Components of Matn Bearing and Camshafi Bush Tool 


Removing Main Bearing iFig. 130) 

(a) Fit correct bearing locating ring {3) on to 

plug (1). 

Note; Four beanng rings arc available for 
standard and undersiie bearings, 
lb) Insert plug with bearing ring Into main 
bearing shells until beeiir^g ring is located 
completeiv the bearing shells. 

(c) Fit sleove (21 inside crankcaso with the 
locating lug positioned In the thrust wosher 
locating groove in crankcase. 

(di Push bolt (8) through centre of spacer (6) 
with recessed face of spacer nearest the 
head of bolt. 

(ej Fit bolt from inside of crankcase through 
sleeve and screw into plug. 

(•f) Maintain a grip on knurled flange of plug 
and tighten bolt until main bearlrtg shells 
are pushed lully into sleeve of tool. 



Fig. 130. Removing Moln Bearing 
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Fitting Main Bearing (Fig. 131) 
fa) Position sleeve (2) with locating lug facing 
downwards—on a bench or in tho palm of 
the hand—slido the two halvos of tho new 
bearing into tho top of tho sleeve with the 
locating tog of the bearing uppermost; 
engage tag in slot in tho sloovo. 

[b) Fit correct bearing locating ring (3) on to 
plug. 

Note: Four bearing rings are available for 
standard and undersize bearings. 

(0 Fit plug Into Sleovo with bonring ring 
located completelv in Ihe bearing shells, 
id) Place assembly into crankcase with locat* 
Ing lug on slocve positioned In slot in 
oronkcase. 

Id) Fit spacer (6) on lo bolt (3) with plain face 
of spacer nearest head of bolt. 

{f} Push bolt into crankcase, tocoto specur 
squarely egainat outside of crankcasn; 
screw bolt into plug. 

(g) Tighten bolt until bearing shells are drawn 
Into position. 

Main Booring Housing 

Tho removal and fitting of boerlng aholls In 
the main bearing housing Is carried out by the 
same method. The bearing housing should be 
held seotiroiy In a vice or refitted to tho engine. 

The oil seal assembly should first bn pushod 
out from the centre of the housing; new oil seal 
refitting instructions can be found on page 30. 

Intermediate Mnin Bearings 

Instructions for tho romoval and fitting of In* 
lermcdieto main bearing(8) can be Found on 
page 60 . 



Fig. 131. Fitting Main Soaring 
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MAIN 3EARING AND CAMSHAFT BUSH 
WITHDRAWAL AND ASSEMBLY TOOL (cont.) 



1. Plug 

2. Sle^« 

3. Soaring Locating Ring 
d. Spacer Ring 

5. Washof 

6. Spacer 

7. Plate 

8. Bolt 


ST 759 


Fig, 129. Comporwnu of Main Searing and Camshaft Bush Tool 


Removing Camshaft Bushes 

Note: On multi cylinder engines, centre bushes 
must be removed first. 


All Engines Outer Bushes {Fig. 132) 

To obtain access to flywheel ond bush, remove 
camshaft end cover and rubber ring on bush. 

(a) Place plug (1) into the camshaft bush that 
is to be removed. 

{b) Fit bolt (8) into washer fS) with recessed 
side of washer nearest head of bolt. 

(c) Insert bolt, with washer, into crankcase; 
line up washer with bush and screw bolt 

into plug. 

(d! Using a soft drift on tho head of bolt, tap 
the bush out. 



Fig. 132. Removing Outer Bush 
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ST2 and STS Engine$ 

Removing Centre Bush—Gear End (Fig. 133) 
Figure 133 shows the removal of centre bush 
at the flywheel end on 8 multi cylinder engine. 
The same method is used for centre bush at the 
gear end but item (4) ring is not required. 

(e) Place plug { 1) into bush, 
lb) Fit bolt {6} through washer (S> with re¬ 
cessed eide of washer nearest head of bolt. 

(c) Insert bolt through centre bush artd lir>e up 
washer with bush: screw bolt into plug. 

(d) Osing a 7/16" Whit socket ort a standard 
1/2 ' square extension, tighten bolt until 
centre bush Is pushed out 

Removing Centre Bush—Flywheel End (Fig. 133) 
(a I Remove camshaft end cover and rubber 
ring from projection on bush. 

(b) Fit ring (4) over proiectlon end insert plug 

(1j, Continue with operetione (c) snd (d) 

above. 



Fig. 134. Fitting Gear End Bush—ST1 



Fig, 133. Removing Centre Bush 


Fining Camshaft Bushes 
New bushes should be immersed in engine 
lubricating oil for four hours before fitting. They 
should be fined with the thinnest pan of the 
bearing wall towards the top~marked 'o'. 

Note: On multi cylinder engines, outer bushes 
must be fitted Nrst. 


ST1 Engines—Gear End (Fig. 134} 

fa) Place r>ew flanged bush on to plug (1). 

(b) Ir^n plug—with bush—mto crankcase. 

(c) Fit bolt through spacer (6) with recessed 
side of spacer nearest head of bolt. 

(d) Place bolt through gear end of crankcase 
and screw Into plug. 

(e) Ensure tool assembly is square and secure; 
tighten bolt until camshaft bush is pulled 
into crankcase. 
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Fig. 135. Fitting Flywheel End Bush—^STI 


ST1 Engines—Flywheel End {Fig, 136) 
j 6 \ PlocQ ring (4) on to plug; lit new plain cam 
shaft bush on to plug. 

(bl Insert plug—with bush—inio crankcase. 
Continue with operalions |c), {d) and {e} 
on previous page. 

(c) Remove tool and fit now rubber ring over 
projection of bush. Apply a lillla Kylomar 
PL32M compound to recess in cam¬ 
shaft cover and refit cover with flat edge 
to the right. 



Fig. 136 Fitting Outer Bush—Flywheel End 


ST2 and ST3 Ertgines 

Fillirtg Outer Bush—Gear Ei^d (Fig. 137) 

(a) Place new ffanged bush on to plug (1); fit 
washer {5) with recessed side over plug, 
lb) Insert plug-—with bush and washer—into 
crankcase. 

fc) Fit bolt through plato (7) and insert bolt 
through centre bush bore nearest gear end. 
Ensure plate »s contra Used and secured 
square to crankcaso dividing wad. 
tdl Tighten bolt until flange on bush just 
touches outside of crai^kcase. DO NOT 
OVERTIGHTEN. 



Fig. 137. Filling Outer Bush—Gear End 


ST2 AND ST3 ENGINES 

Fitting Outer Bush—Flywheel End {Fig. 136) 

(a) Place ring {4) over plug (1). Fit new plain 
bush on to plug. 

ib) Insert plug—^with bush—into crankcase. 

Ic) Fii bolt (8) through plate (7) and insert 
bolt through centre bush bore nearest fly¬ 
wheel end. Ensure plate is centralised and 
secured square to crankcase dividing wall, 

(d) Tighten bolt until ring {4) just touches out¬ 
side of crankcase. DO NOT OVER¬ 
TIGHTEN. 

(e) Remove tool and fit new rubber ring over 
projection of bush. Apply a little Hylomar 
PL32M compound to ring recess )n cam¬ 
shaft cover and fit cover with flat edge to 
the right. 


Page 112 






SECTION 7 


S6RVtC£ TOOLS 


Fitting Centre Bushes (Figs, 138 and 139) 
iaj Fit plug (1) from outsi<$e ol ctartkcase. into 
outer bush. At f^wheel end only, fit ring 
|4) over outer bush to n^intain projection, 
(b) Place washer (5) on to bolt (8): fit new 
centre bush over bolt. 

(C) Fit bolt, with washer and bush through 
crankcase wall and screw bolt into plug, 
id) Locate bush centrally into crankcase wall 
and tighter on boll until bueh is pushed 
into position. 

(e) Remove tool and fit new rubber ring over 
projection of bush at flywheel end. Apply 
a little Hylomar PL32M compound to nr>g 
recess in camshalt cover and fit cover with 
flat edge to the right. 




ST768 


Fig. 138. Fitting Centre Bush^Flywheel End 

Camshaft Bush in End Cover 

The removal and fitting of camshaft bush In 
the end cover can be carried out by the same 
method as removing and fitting gear end bushes 
In sirtglo cylinder engines. 

The oil soal and thrower ring must first Lr 
removed and whon bush has been changed a new 
seal and thrower ring fitted in accordance with 
iiutructions on page 30. 


Fig. 139. Fitting Centre Bush—Gear End 
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Pig, 140, FIvwheoi WithdrdwdI Tool 

FLYWHEEL WITHDRAWAL TOOL (Fig. 140) 

(a) Slacken flywheel reialnlng screw two lurns. 
{b) BoK withdrawal loci to face of flywheel. 

(c) Tighten centre bolt until flywheel is loos¬ 
ened on tapered shaft. 

(d) Remove tool and support flywheel whilst 
removing retaining screw. 



Fig. 142. End Cover Oil Seal Assembly Tool 


CRANKSHAFT PINION WITHDRAWAL TOOL 
fFig. 141) 

(a) Fit tool as illustrated with curved bar be- 
hmd crankshaft pinion; secure in position. 

(b) Tighton on centre bolt until pinion is pulled 
off; remove and retain key. 



Fig. 141. Crankshaft Pinion Withdrawal Tool 


END COVER OIL SEAL ASSEMBLY TOOL 
mg. 142) 

When refining the end cover, a special tapered 
Sleeve, as illustrated, should be inserted from 
inside the end cover through the oil thrower ring 
into the Cits seal. This will centralise the thrower 
ring and prevent damage to the oil seal when 
fitting end cover. Ensure tool is removed when 
end cover is in position. 
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Fjg. 143 Removing Injector Sleeve 



HS474 

Fig. 143b Injector Sleeve Toole 

A. Injector Sleeve Extractor Tool 
8. Injector Sleeve 
C. Injector Sleeve Fitting Tool 
0. Injector Sleeve Sell ing Tool 


The Injector Sleeve on water cooled engines 

can be changed as follows:* 

la) Screw extractor tool into sleeve and remove 
sleeve (Fig. 143). 

(b) Fit new sleeve using fitting tool (Fig, 143a). 

Id When the sleeve is fully home meert belling 
tool and tap with a copper hammer to 
secure sleeve. 



HS473 

Fig, 143a Fitting Injector Sleeve 


115 


Section Eight 
ELECTRICAL EQUIPMENT 


INTRODUCTION 

This section yives servicing inlormation and 
wiring diagrams -for electric starting sv«te<Tis that 
can be used on ST and STW engines. Replace* 
ment parts for this OQuipment are listed in the 
appropriato engines pans list. A glossary o1 books 
containing information on generating sets used 
with theso engines Is given at the end of the 
section. 

Further information on eleciric startirtg can 
bo obtained from R. A. Lister, Dorsley: Informa¬ 
tion on generating sets (lited by Lister from Lister 
Power Plant Thrupp; or the nearest Lister Distri¬ 
butor. 


I 


I, 



i Starter Motor 3. Pulley 

2. Dynamo 4. Driving Belt 

Fig. 144. Components of Electric Starting 
System 



Fig. 145, Typical Electric Start Arrangement 
—Dynsme 


LOCATION OF COMPONENTS (Fig. 144) 

Starter Motor 

On all er>gmes except M E.U.s the starter 
motor is located on three scuds ai the rear of the 
fan shroud. On M.E.U.s Che motor is mounted on 
a bracket attached to the main frame. Depend- 
ir>g on Installation, a dislanco piece is fitted be¬ 
tween Che starter motor and (he mounting point. 

Dynamo or Allemscor 

The dynamo or alien\at<jr Is secured to a 
bracket and adiusling link mounted on the gear 
end o1 ihe engine. The typo of bracket wHl de- 
perni on insiallaiiun and other accessories which 
may be fitted to the engine. 

Pulley and Driving Belt 

A pulley io koyod on to the camshaft oxtenslorf 
and secured in position with a grub screw. The 
Ian bolt is adjusted by moving the dynamo or 
allornalor on its adjusting link Co givD sufficient 
tension only, to drive without slipping. 

Note:—To comply with agriculture safety regula¬ 
tions in tho United Kingdom, o dynamo 
guard must be fitted to Moisture Extrac¬ 
tion Units. 



Fig. 146. Typical Electric Start Arrangement 
—Alternator 
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INSTRUCTIONS FOR ‘LUCAS' 
COMPENSATED VOLTAGE 
CONTROLLED DYNAMO 

THE EQUIPMENT 

The equipment consieie of a soeciplly designed 
dynomo and a separate regulator unit. The regu* 
later unit also mcorporates the automatic battery 
cut-out. 

HOW IT WORKS—A COMPLETELY 
AUTOMATIC CONTROL 

The regulator causes the dynamo to give an 
cutout which varies according to load on the 
battery end he state of chargo, When ihe battery 
is discharged I'ho dynamo gives high outpUL eo 
that the bettory receives a Quick recharge which 
brings U beck 'to Its normal state In the minimum 
time, On fho othor hand, if tho battory is fully 
charged, the dynamo 1$ arranged to give only a 
trickle charge wlilch is sufficient to keep It in 
good condition without any possibility of causing 
damage to tho battery by overcharging. 

MAINTENANCE IN SERVICE 

Tho componseted voltage control equipment 
requirea very little ettonrion in service, 

BATTERY 

For details of how to prepare a battery with 
factory sealed charge for service soo the Instruc* 
tion card supplied wiHi the battery. 

Care of the battery cannot be overstressed. 
Keep exterior clean and dry. Ensure filling plugs 
and conneoCions are tight. Keep terminals and 
connections free from corrosion and coated with 
pure ‘Vaseline' or Petroleum Jelly. 

Regularly inspect level of acid In each cell 
and add distilled water (NOT ACID) so as to 
cover the plates by J". The specific gravity of 
the acid is the best Indlcaiion of the state of 
charge or discharge in the cells. 

DYNAMO 

After every 2000 hours running, examine the 
brushgear and commutator to see that the 
brushes move freely and that the commutator is 
clean. 


Occasionally inspect the dynamo driving belt 
taking up any undue slackness by turning the 
dynamo on its mounting. Do not ovor-tighten the 
belt which should have sufficient tension only to 
drive without slipping. 

LUBRICATION 

Every 400 hours Infect a few drops of lubricat¬ 
ing oil into the commutator end bearing of the 
charging dynamo. Uso same lubricating oil 
SAE20 as engine and on no account over oil as 
this will load to trouble with tho brush gear. 

REGULATOR UNITS 

Cut-out and regulator units ore accurately set 
during ansombly and do not requlro any adjust¬ 
ment In service. The cover protecting these units 
is therefore scaled. 



A. Food Conductors throunh operturo and grip 
cebto firmly in tags. 



B. Splay conductors back towards cable and 
solder securely. Do not allow solder to run 
through aperture. 

Fig. 147, Instructions for Making Connections 
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FAULT DIAGNOSIS 

VOLTAGE CONTROLLED DYNAMO EQUIPMENT 


SYMPTOMS 

PROBABLE FAULT 

REMEDY 

No dynamo output 

Dynamo not charging duo to 
broken or loose connection in 
dynamo circuit, or control 
box not functioning correctly. 

Examine charging and field 
circuit wiring. Tighten loose 
connection or replace broken 
cable. Pariicularly exsinine 
battery connections. If trouble 
persists, have Dqulpment 
examined by a Lucas Service 
Depot, or Agent. 

Battery In low state of charge. 
Shown by lack of power when 
starting and hydrometer read* 
ing below 1.200. 

Dynamo giving low or inter* 
mittent output, due to:— 

(a) Loose or broken 

connection in dynamo 
circuit. 

Examine dynamo wiring. 
Tighten loose connections or 
replace broker cable. Par* 
ticularly examine battery con¬ 
nections. 


(b) Dirty commutator or 
brushgear. 

Clean with petrol moistoned 
cloth. 


(c) Worn brushes. 

Worn brushes must bo re* 
placed and properly bodded 
by a Lucas Service Depot or 
Agent. 


fdl Slipping dynamo 
driving belt. 

Adjust if necessary. 


fe) Control box not 
functioning 

Have equipment examined by 
a Lucas Service Depot or 
Agent. 

j Battery overcharged, shown 

1 by freauent rreed for topping 
up. 

DynanM) giving high output. 
Due to: Control box rtot func* 
tioning correctly. 

Have equipment examined by 
Lucas Service Depot or Agent. 
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Cold Cranking Battery Performance Table {Sec 
BS3911. 1982) 

Thir. table defines the tecommefKfed minimum 
cold cranking performance required from lead- 
add batteries, when tested ax an ambient tem¬ 
perature of — 18°C. For lempetalures below 
18 C. high discharge, low resistance Arctic 
or Alkaline batteries must be used. 


Refer to (he table ami select engine type^ 
system voltage and ambient temperature band. 
Read off value in amps, e.g, an ST2 with a 12V 
sysiem at would require a battery with a 
minimum cold cranking rating of 239A. Should 
that same engine have a 24V system it would 
require a minimum rating of 210A. 


Engine 

Type 

System 

Voltage 

Engine Operating Amblenl Temperature ''C 

27 min 

26 to 1 

0 to 

-9 to - -IB 

ST1 

12 

70A 

113A 

162A 

315A 

ST/W2 

12 

104A 

151A 

239A 

400A 

ST/W2 

24 

118A 

15dA 

2T0A 

372A 

ST/W3 

12 

125A 

181A 

288A 

41SA 

ST/W3 

24 

139A 

170A 

239A 

393A 


Starter Motor Cranking Current 

Current Requirements (See 6S3911: 1982) 

This table defines the current required by tho 
engine starter motor io crank art engine at the 
steted temperature. 


Engine 

Type 

System 

Voltage 

Engine Operalir^ Ambient Temperature ' C 

27 min 

26 to 1 

0 to -8 

-9 to -18 

ST1 

12 

100A 

150A 

170A 

220A 

ST/W2 

12 

150A 

200A 

2S0A 

2eOA 

ST/W2 

24 

170A 

210A 

220A 

260A 

ST/W3 

12 

180A 

240A 

270A 

290A 

ST/W3 

24 

200A 

225A 

290A 

275A 
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NOTES ON WIRING DIAGRAMS 

The number given in brackets under each illustration is for the manufacturors wiring diagram, 
obtainable from R. A. Lister, tn'formation on 24 v. and automatic control systems can also be obtained 
from R. A. Lister. 


ELECTRIC STARTING INCORPORATING LUCAS ALTERNATORS 

Tho following points must be strictly observed whan an alternator is fitted otherwise serious dam¬ 
age can be done. 

(a) NEVER disconnect the battery whilst the alternator is running. 

{b) NEVER disconnect a lead unless the alternator is stopped and all switches are In the "OFF" 
position. 

(c) ALWAYS ensure that leads are fitted to their correct terminals. A short circuit or reversal of pci- 
arlty will ruin the diodes or tronsiaiora. 

(d> NEVER connect a battery into tho system without chocking that voltage and polarity are correct, 
(e) NEVER "flash" the connections to check current flow. 

(f| NEVER experiment with edjustmeht or repairs to the system. 

QENERATiNO SETS 

Cenoral information and parts lists for generating sets which may be fitted to ST Engines can bn 
found in tho following publication, available from Hawker Siddeley Power Plant:— 

Book GS16S ... Nova II Gonorating Sets, Hand and Electric Start. 

Book GS224 ,,, Nova II Automatic Remote Control. 

Book GS60 ... Start*0-Matlc Air Cooled Diesel Generating Sets. 

Book GS196 ... Nova II Automatic Stand-By to Mains (Series Starting Scheme) (Replaces 1930). 
Publication HB445*T SOA and SDT Generators (Self Excited—^Self Regulated). 

Publication B10/10/71 ... GP AC Generators (Self Excited—Self Regulated). 
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WIRING DIAGRAMS (12v)—cont. 



(Wirina b» BNick ^V.C. »bl« in USeB»2. Sim rulojo io 
beiwogn QdiriBO^nni* tiiiil main* brilriQ Mns. Ivnaih Of i m4trgj> 

1. Starter Motor 3. Altornetor 

2. Alternetor Control Unit 4. Control Key Switch 


ThI* cennociliin rnuxi Ua to u«i;lloilon rulav C2 batora QOlriQ 
III Aiiarnaier eentrel u"it fluid* 

6. Bfitery 7. Warning Lloht Control 

6. Wornlng Light 8. Exeltetion Ro1«y 


Fig. 148. 11 AC Alternator, ST2/3—Rotlonalised Pond (742-00175) 



‘14/0X1 


ftb/UJO 


ST381 


ixMotnUB 16962(411 

3. Dynamo 6. Poah-button 

4. Charge Reslstiincd 8. Battery 

Fig. 148A Dynamo. M.E.U.—ST2/3 (ED 9396) 


7 Solenoid 


1. Starter Motor 

2. Cut-out and Controtler 


14/0 30 


14/0 30 

J 

6 


y— ~ 

STTt 


1 O 

® 


@L 
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WIRING DIAGRAMS (12 V) coni. 



742 - 00121 
iwifinc H e'Kk ^.vc 16 B,9. m? 

1. Starter Motor 

2. Battery Charging Comrolier 

3. Dynamo 

4. Terminal Block 


SJMi 






STe83 


»wwl a tnain* Mu. l•l10tK 2 m«iru > 

5. Battery 

6. Control Key Switch 

7. Warning Light 

8. Starter Motor Soienofd 


Load 


Load 


Pig. 149. Dynamo (STI ^Rationalised Panol (742 00121) 



742-00144 

IWItH^O (• u Hack e.v.c. cMI« i« BS. 6SB2. Sizea t«Ulft n 6 c«wm S fnqkia berng Ma* 

1, Starter Motor 5 . Battery 

2, Battery Charging Controller 6. Control Key Switch 

3, Dynamo 7 . Warning Light 

4, Terminal Block 


itngtn ol 2 


ST884 


Load 


Load 


Fig, 150. Dynamo, ST2/3—Rationalised Panel (742-00144) 
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Figs. 151 ar»d 161A «pc»lv *o elec*ric siart systems using (he defsied 15 ACB and (he A115-28 oltemaiors. 



Ht.k P.V.C. CAbiv iw 8.1. 
cemDontints *r« 


iWlrino to b« I 

eiblsi bciitvvan 
2 m<iitiiai 

1. Sturtor Motor 

2. Surur Battery 

3. Siarlor Motor Solenoid 


Me?. 

Minp 


Sum rsi*M i» 
Maa. Isnelh el 


iKr-s «i<e«»n <l«n*e ant o<Meeu«« eew^cus sta c»t»tie"ii 

aecMfecks ^4 e^-v l^ued wMx leer^iUy erflsrad. 


4, Damiad 16 ACR Alcarnatot 
6. Control Key Swiieh 
6. Wornlng Light 


Bxeileiion Reeielor 10. 

Terminal Block 11. 

Oil Preeevre OverrliSo Button 12. 


Oil Praasura Switch 
Engino Temperoture Switch 
Fuel Control SDlanofd 


Pkg. 161 Conneclion Oia(|tem lof ST1 Eloelric Start with Alternator 



742-00350 


1 Starter Motor 4- Control Key Switch 7. Terminal Block 

2 Sterter Bauery 5. Warning Light 8. Oil Prassure Override Button 

3, Derated 16 ACR Alternator 6. Excitation Resistor 9. Oil Pressure Switch 

Fig. 1S1A Connection Qiagrwt for ST2/3 Elecirtc Start with Alternator 


STBSO 

10. Engine TerrtperBtuie Switch 

11. Fuel Control Solenoid 
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SECTION 8 


ELECTRICAL EQUIPMENT 



Load +* 




TWs connection muet bo ukon 
10 ER*C2 beloro gotng to C4 


STSflfi 


lAii e»M«$ to ea P.v.C. (i»B>»ka?art lo bS606?oi M4/0 3Q iHcia ttihanaiM auraO $•«#• talato t« Man. cMi* langi^ 2 mitraa 
b»tA>«gri vnying a'tO 'aoaa ««rr«on«f>it TKa co'^iol awMCh 0 cnMW Oa mi le nui OFP «Mlw «noln» 4S lUiiionatv ti> ;>ra«ani 

fllKiMeua C’l **0 Malivv I 


PiQ. 1S2. 


1. 

Bsiterv 

8 

s. 

Stoner Moior 

B 

3. 

Solenoid 

10 

4 

Ktien*biiiton 

1) 

b. 

Eerihing Solervokl 

12 

6. 

Oil Preeeure SeHteh 

13 

7 

Oil Preuure Lamp 

14 

Connection 

Diagram. Ineutoiod Eleouic $i«rt (or 

$T2/3 


Controi Switch 
Anvnoior 

Cie^iaiion Wominf) U^bt 
Allomoiof 
ExeiioTlon floloy 
Allomotor Coniroilo^ 

KiroitotiOA Woming Control 
•nd 8TW2/3 Enginso with II AC Alternntor. 



1 

Battery 

6. 

Oil RjH&sure Switch 

2. 

Starter Motor 

7. 

Oil Pressure Latr>o 

3. 

Solenoid 

8 

Control Switch 

4. 

Poalvbutton 

9. 

Excitation Resistor 

6. 

Ammeter 

10. 

Excitation Warning Lamp 


M Aliainotor 

Pig. 163. Conooctiofi Diagram for Marine Electric Start 17 ACR Earth Return ST/W/2*3 
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SECTION 8 


ELECTRICAL EQUIPMENT 



1. 

Starter Motor 

5. 

Batiary 

2 . 

Cut*out and Controller 

6 . 

Push-button 

3. 

Dyriemo 

7, 

Solenoid 

4 

Ammotor 

3. 

Lighting Circuit 


Fig. 154. 1n$ulatsd ReUirn—STM1 (ED 10917J 



1. 

Starter Motor 

5. 

Battery 

2. 

Cut-out and Controller 

6. 

Push-button 

3. 

Dynamo 

7. 

Solenoid 

4. 

Ammeter 

8. 

Lighting Circuit 


Fig. 155. Dynamo, Insulated Return— STM2/3 (ED 10916) 
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oc 3S910 
SWITCH 


itn > 


rfw iHji* CV.1 
N ^ ''(»fwN 
u ' ifai 


J—. '’•^' •** 

WAS* 


SECTION 8 


ELECTRICAL EQUIPMENT 


aCAX «XT 

r^^'1 - 


Al, . MIK>A •J.'aVk 




«:»i ».n*iNOtr/ vs’ - '?'?► a».p v-iv b 
> ' A* I* 


At.’ »t*rf u.Tm* tfZOT « . SH sfaae>^ rrtiinKi9i' 

KlftlW DI6CW K2 ;^TETADR < JQPR€SSffl? El/riR'C STrtft fWfL 


rsAr c;<rr or 


Key Switch Positions 
OFF 

1 Warning light on—No charge. 

2. Cold st«n^—if fitted. 

3. Energise starter. 


Note: After stopping the engine ensure electric 
start switch OFF' otherwise warning light will 
renuin on. 


TS133 


Fig. 155a Key Switch 
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Table of Clearances and 
Dimensions of Wearing Parts 


ENGIIME WEAR 

The following Information is given as a guide 
CO the e>3tent bv which components may reason* 
ably be expected to wear, without appreciable 
loss of performance. To maintain the engine m 
good running order It 1$ thereloie recommended 
that when the "maximum advisable clearance" 
figure is reached, one or more compononts affect¬ 
ing the clearance be replaced. 


The wear lo be allowed in parts re*fitted to 
an engine depends on the life required to the 
next overhaul and the relative costs of labour to 
materials. If labour costs are high It may pay 
to replace parts before the maximum wear con- 
ditlor) is roachod. in order to avoid further work 
before the next scheduled overhaul. 







MAXIMUM 

COMPONENT 

INITIAL 

DIMENSION 

INITIAL 

CLEARANCE 

ADVISABLE 

CLEARANCE 


in. 

mm. 

1 In. 

mm. 

1 In. 

mm, 

Cylinder bore 

3.7S2 

95.30 

0.0103 

0.262 



iScR note 1) 

1 ST 


ST 


ST O.OU 

0.35 


3.751 

95.27 

I 0.0083 

0.211 





95.25 

0.0083 

0.211 




STW 


STW 


STW 0.012 

0.30 


3.749 

96.226 1 

0.0063 

0.16 



Piston dia. at botiom 

3.7427 

96.065 





of akirt—across thrust 

ST/W 






face 

3.7417 

1 

95.039 






i 


0-028 

0.70 



Fire ring gap 



I ST 


ST 



0.022 

0.55 

0.016 

0.4f 

0.039 

0.90 


ST/W 







0-014 

0.35 

0,022 

0.55 






STW 


STW 





0,011 

0.27 

0.033 

0.83 

1 



0,022 

0.55 



Compreesicn ring gap 



ST 


ST 



0.016 

0.40 

0-010 

0.26 

0.033 

0.85 


ST/W 







0.008 

0.20 

0.016 

0.40 




1 


STW 


STW 





0.005 

0-12 

0 028 

0.70 




0.026 

0.65 



Scraper ring gap ^ 



ST 


ST 



' 0.020 

0.50 

0.014 

0.36 

0.033 

0.85 


ST/W 







0.012 

0-30 

0.020 

0.50 






STW 


STW 




1 

0.009 

0-22 1 

0.027 

0.69 
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CLEARANCES 


Note 1. 

The maximum ddvrsaible piston to cvlinder clearonc^ given, is the clearance bolNvcen ttie boccom 
of the piston skin (ecross thrust facesf and the cylinder bore measured in the region of travel of that 
part of the piston. I.e. NOT at the top of the bore. 

Note 2. 

Irtkial dimonsions give»‘ for pisiort ring gaps assume The use ol a gauge exaody equaJ to the nominal 
cyl'inder here. The gaps given ur>der "iniilal clearance** are those to be antloipaiod when checking 
rings in & rww bore. For every 0.001" f0.02 mm.) by which the actual bore size exceeds the "as 
new" dimension, the ring will increase by approxhnatelv 0-003" (0.06 mm.). 









MAXIMUM 


INITIAL 

INITIAL 



ADVISABLE 

COMPONENT 

DIMENSION 

CLEARANCE 



CLEARANCE 


in. 

mm. 

in. 

mm. 


In. 

mm. 

Small End 

1.3142 

33.381 







Bearing die 

1.3147 

33.393 

0.00238 

0.0606 


0.0033 

0.085 

Gudgeon Plr> dis. 

1.31230 

33.3324 

0.00171 

0.0436 





1.31260 

33.3375 







Big End Bore 

2.6466 

67.221 







(In rod) 

2.646 

67.206 







Banring shell 

0.0719 

1.826 

0.0032 

0.08 


0.0055 

0.14 

thickness 

0.07225 

1.836 

0.0015 

0.04 





Crsnkpin dla. 

2.500 

2.4996 

63.500 

63.487 







Main bearing 

2.6466 

67.221 







housing boro 

2.6455 

67.195 







Bearing shell 
thickness 

0,07226 

0.0719 

1.835 

1.826 

0.0037 

0.0015 

0.09 

0.04 


0.0055 

0,16 

Crankshaft journal 

2.4995 

63.50 







dla. 

2.499 

63.47 







Thrust bearing 

Thickness 

0.093 

2.36 

ST1 

0.007 

0.010 

0.179 

0.254 

0.010 

0.254 

0.091 

2.31 

ST2/3 

0.009 

0-012 

0.229 

0.305 

0.012 

0.305 




CRANKSHAFT END FLOAT 

— ADJUSTABLE 

Camshaft bush bore 

1-7545 

44.56 







gear end (inner and 

1.763 

44.53 

0.009 

0.23 


0.011 

0.28 

outer) and centre 









dla 

1.746 

44.35 







Camshaft journal 

1.7455 

44.34 

0.007 

0.18 
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CLEARANCES 



Notd* A mandrel of 1.7487" dia. and the length cf the crankcase must just pass through all camshaft 
Deanrvgs. but a mandrel o1 1.74625" dla. must fall through freely when the crankcase is in* 
cimed at an angle of 45^. 


COMPONENT 

INITIAL 

DIMENSION 

INITIAL 

CLEARANCE 

MAXIMUM 

ADVISABLE 

CLEARANCE 


in. 

mm. 

in. 

mm. 

in. 

mm. 

Camshaft bush bora 
flywheel end 

1.7526 

1,7515 

44.51 

44.49 





Camshaft journal 
dta. 

1,746 

1.7456 

44.35 

44 34 

0.006 

0.0055 

0.15 

0.14 

0,009 

0.23 

Camshaft bush length, 
gear end I inner) 

1.089 

1.099 

27.91 

27.66 





Camshaft bush length 
gear artd (outer) 

1.599 

1.589 

40.61 

40.36 

0.020 

0.005 

051 

0.13 

0.025 

Q.63 

Camshaft gear hub 
width 

1.0625 

1.0605 

26.99 

26.94 

END 

FLOAT 

END 

FLOAT 

Fuel pump tappet 
die. 

0.96625 

0.96725 

24.593 

24.568 

0.0025 

0.06 

0.004 

0.1 

Tappet guide bore 

0.96975 

0.96675 

24.632 

24.506 

O.OOOS 

0.01 



Oil pump tappet 
die. 

0.6235 

0.6225 

15.837 

15811 

0.0035 

0.089 



Crankcase bore 

Self regulating pump 

0.6250 

0.6260 

15.875 

15.900 

0.0015 

0.038 

0.0055 

0.14 

Oil pump plunger 
did. 

1.124 

1.123 

28.550 

28.525 

0.003 

0.08 



Crankcase bore 

Self regulating pump 

1.126 

1.125 

28.605 

28.575 

0.001 

0.025 

0.004 

0.11 

on pump tappet 
dia. 

0.6235 

0.6225 

15.837 

15.811 

0.0035 

0 089 



Crankcase bore 

PRE self regulating 
pump 

0.6250 

0.6260 

15 875 
15.900 

0.0015 

0.038 

0,0055 

0.14 
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CLEARANCES 


COMPONENT 

INITIAL 

DIMENSION 

INITIAL 

CLEARANCE 

MAXIMUM 

ADVISABLE 

CLEARANCE 


in. 

mm. 

in. 

mm. 

in. 

mm. 

Oil pump plunger 
die. 

0.8738 

0.8735 

22.194 

22.187 

0.0025 

0-06 



Crankcase bore 

PRE self regulating 
pump 

0.076 

0.875 

22.25 

22.22 

0-0015 

0.04 

0.0036 

0.09 

Valve spring free 
length 

2.324 

ST 

2.244 
STW 1,738 

59.03 

57-00 

44.15 approx 



ST/W 3% SET. 

Valve guide bore 
(inlet and exhaust)' 

0.34455 

0.34375 

8.751 

8.731 

0.004 

010 

0.006 

0.13 

Valve stem die. 

0.34105 

0.34055 

8.663 

6.650 

0.0027 

0.07 



Valve rocker bush 
boro 

1.0025 

1.002 

25.46 

25.45 

0.004 

0.10 

0.005 

0,13 

Valve rocker shaft 
die. 

0.999 

0.9985 

26-37 

25.36 

0.003 

0.08 



Beckloah between 
goers 

— 


0.005 

0.001 

0.13 

0.02 

0.008 

0,20 


'Exhausit guides are coumerbored. 


OVERSIZE/UNDERSIZE ITEMS 

Oversize pistons and piston rings, and undorsi2e big end and main bearing shells arc available. 
Reference should be made to an up to date Pans List for accurate numbers. The variations from 
standard dimensions are as lollows:— 

,010 " (0.254mrT>), .020“ (0.508mrT»J. .030“ <0.762mm). .040“ (1.01 Brnm) 

RAL doss not undertake the reboring o1 cvUnders or the regrindirrg of crankshafts. 

Non*s!andard sizes die marked as a suffix lo the part number and in the following locations:— 

a. Piston rings—201-80410 0.010". stamped on the lace of the ring, 

b. Pistons_201-80157 0.010". stamped on the top surface. 

c. Bearings—202-80600 US 0-010". stamped on the steel outside surface of Ihc bearing. 
When cylinders are rebored the lower skin should bo etched or painted with the amount of over- 

size. 

The standard initial dimensions are given in the Table of Clearances.’ 
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Appendix A 

ST1 BUILDS AND ACCESSORIES 


BUILDS 


Build No. 01 

Oeneral purpose model—not close couplii> 9 . Clockwise rotation. Sheet metal fan shroud 
356mm (14”) dia x 67mm (2 5/8”) flywheel. Fuel pump set to'no overload*. 

Governor set at 2000 rev/min. 

Governor ranQe 1100—2000 (outside 8% governing limits) 

2000—2600 (within 8% governing limits) 


Build No. 02 

Close coupling gerwral purpose model. Clockwise rotation. Close coupling fan shroud with 
staner motor blanking plate 356mm |U"> dia x 67 mm (2 5/8”) flywheel. Fuel pump set 
no overload*. 

Governor set to 2600 rev/min. 

Governor range 1100—2CK)0 (outside 8% govern!r>g limits) 

2000—2600 (within 8% governing limite) 


Build No. 03 

Close coupling mode) with ring gear on flywheel. Clockwise rotation. Close coupllr^g fan 
shroud with starter motor blanking plate. 356mm (14*') dia x 67mm (2 5/6*'} flywheel 
with ring gear. Fuel pump set *no overload*. Governor set lo 2600 rev/min. 

Governor range 1100—2000 (outside 8% governing limits) 

2000—2600 (within 8% governing limits) 

Build No. 04 

For gear end hydraulic Pump. Clockwse rotation. Sheet metal fan shroud. 356 mm (14*') 
dia X 67 mm (2 5/8") flywheel. 6nd cover suitable for hydraulic pump adaptor, (refer to 
accessories for adepiors ar>d gears stc.) 

Governor set to 2000 rev/min. 

Governor rsrrge 1100—2000 (outside 6% governing limits) 

2000—2600 (within 8% governing limits) 

Build No. 05 

For high inertia applications. Clockwise rotation. Sheet metal fan shroud. 356mm (T4”} 
dia X 88mm Oi”) twavy industrial iVwheel. 

Governor set to 2000 rev/min. 

Governor range 1100—2000 (outside 6% governing JImIts) 

200(^^2600 (within 3% governing limits) 

Build No. 06 “ 

Hand start 50 Hz gen. set build. Clockwise rotaiion. Close coup! ir>g fan shroud with starter 
motor blanking plate. SO Hz gen. set flywheel 356mm (14”) dia x 127mm (5*'), 

Governor set to 1500 rev/min. Class A2. End cover speed adfustment. 

Build No- 07 

*Auto' 50 Hz gen. set build. As Build 06 with *auio* type fuel control operating lever, and 
sprung governing link. 

BuHd No. 00 

Hand start 50 Hz gen. set build (for use wit)) SAES adaptor). Clockwise rotation. Close 
coupling fan shroud with starter motor blanking plate. Heavy industrial flywheel 356mm 
(14”) dia X 89mm (3)*') with ring gear. End cover speed ad(ustment. 

Governor set to 1500 rev/min Class A2 

Build No. 09 

Hand start 60 Hz gen. set build. Clockwise rotation. Close coupling fan shroud with 
starter motor blankir >9 plate. Heavy industrial flywheel with 356mm (14”) dia x 89mm (34‘”) 
widi ring gear. End cover speed adjustment. 

Governor set to 1800 rev/min. Class A2 

Build No. 10 

'Auto' 60 Hz gen. set build. As build 09 but with 'auto* type fuel operating lever, and 
sprung governing link. 
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ST1 



BUILDS—continued 


Build purpose build. Anticlockwise rotation. Cast alloy fan ^rood. 356mm (U ") dia 

X 67mm (2 5/8“J flywheel. Fuel pump set to 'rw overload.' 

Governor set at 2000 rev/min. 

Governor range 1100—2000 (outside 8% governing limits I 
2000—2600 (within 8% governing limiU) 


Build No. 12 


Close coupling gerwral build. Anticlockwise rotation. Close coupling fan shroud with 
starter motor blaSTing plate. 356mm (14“l dIa x 67mm f2 5/8 1 flywheel, fuel pump sot 
to ‘no overload*. 

Governor set at 2600 lew/mfn. 

Governor range 1100—2000 (outside 8% governing limits) 

2000 _2600 (withirt 8% governing limiui 


Build No. ^13^^ coupling build with ring gear on flywhool. Anliclockwisc roiailon. Close coupling 
fan shroud with starter motor blanking plate, 356rT>m (14 ) dia x 67 mm (2 6/8 1 fly* 
wheel with ring gear. Fuel pump set to 'no overload'. 

Governor sot to 2SOO rov/mln. 

Governor range 1100—2000 (outside 8% govermrvg limits) 

2000 _2600 (within 8% governing limits) 


Build No.pU appllcatiortt. (Basic dumper build). Arttlclockwiserotatiof^. Close coupll^^^ 

fen shroud with starter motor blanking plate. 356mm (14 ) dia x 89iTim (3^ ) flywheo'. 
Governor sal to 2000 rev/min. 

Governor range 1100—2000 (outside 8% governing limits I 
2000—2600 (within 8% governing limiU) 


Build boiiO. Anticlockwise rotation. Close coupling fan shroud with starter motor 

blanking plate, 356mm (14") dia x 8dmm W) flywheel with ring gear. End cover speed 
adjustment. 

Governor sot to 1800 rev/min. Class A2 


Build ^ rov/min. build. Clockwise rotation. Close coupling fan shroud with starter motor 
blanking piste. High speed flywheel 366mm (14''1 x 67mm (2 6/8") with ring gear, Fuel 
pump set to 'no overload' 

Governor set to 3000 rev/min. 

Governor range 1100—2000 (outside 8% governing limits) 

2000—3000 (within 8% governing limits) 


Build No 2^ starting. Clockwise rotation. Sheet metal fan shroud. 356mm (14”) dfa. x 

67mm (2 5/8") flywheel. 

Governor set at 2600 rev/min. 

Governor range 1100—2000 (outside 8% governing limits) 

2000—2600 (within 8% governing limits) 


60 Hz 9 er>. set build with ring gear on flywheel. Clockwise rotation. Close coupling fan 
shroud with starter motor blanking plate. 356mm (14") x 127mm (6") 50 Hz gen, set 
flywheel. End cover speed adjustment. 

Governor set to 15(X) rev/min. Class A2 
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BUILDS—-conrlnued 


Build No. 23 

Marine triple survey (or propulsion and pjiT^K. Clockwise rotation. 

Close coupled far; shroud filled with starter blanking plate. 14" (356mm) x 2f" (67mm) 
fly wheel, starter rlrtfl. Fuel pump set to 'no overload'. Special crankcase. 

Governor set to 2600 rev/min. 

Governor range 1100-2000 (Outside 8% governing limits) 

2000-2600 (within 8% governing limits) 

Build No. 24 

Marine auxiliary triple survey lor 60 Hz gon set. Clockwiso roution. Close coupled fanshroud 
with starter blanking plate. 14" (356mm) x 5" (127mm) Aywiteel. starter ring. End cover 
speed adjustment. 

Governor sot to 1800 rev/min. Class A2. 

Build No, 25 

High inertia applrcations with gearand hydraulic pump adaptor (Dumper unit with hydrau¬ 
lics). Anticlockwise rotation. End cover suitable for hydraulic pump adaptor (refer to 
accessories for adaptors and gasrs etc.). Close coupling fan shroud witli starter motor 
blanking plote. 356mm (14”) did x SBmin (3))") flywheel. 

Governor sot at 2000 rev/min. 

Governor range 110^—2000 (outside 6% governing limits) 

2000 —2600 (within 8% governir>g limits) 

Build No. 26 

High inertia app)iGaiion$. Anticlockwise rotation. Cast alloy fan shroud. 356min (14") dfa 
X esmm (35") fiywheat. 

Governor sot at 2000 rev/min. 

Governor range 1100—2000 (outside 8% governing limiia) 

200^—2600 (within 8% govorning limits) 

Build No, 27 ^ - 

3000 rev/min build. Anticlockwise rotaiion. Close coupling tan shroud with starter motor 
blanking plate. High speed flywheel 356inm (14") die x 67mm (2 5/8") with ring gear 
Fuel pump set to 'no overload'. 

Governor sot to 3000 rev/min. 

Governor range 1100—2000 (outside 8% governing IimlU) 

_2000—3000 (within 8% governing limits) 

Build No. 28 

Flush' typo 8tarlir>g. Anticlockwise rolalion. Cast alloy Ian shroud. High speed flywheel 
356mm (14") did x 67mm (2 5/8") 

Governor set at 3000 rev/min. 

Governor range 1100—2000 (outside S% governing limits) 

2000—3000 (within 8% governing limits) 

Build No. 29 “ “ 

Special for Slmplite' pump, anti clockwise rotation. siaiKJard camshaft, dose coupled fan 
shroud with starter blanking plaie. End cover for close coupling. 

Governor set at 2600 rev/min 

Governing range 1100-2000 (outside 8% governing limits) 

2000-2600 (within 8% governing limits) 

Build No. 30 — 

High inertia eppJicailons with gear end hydraulics, clockwise rotation, close coupled fan 
shroud with starter blanking plate. 14"' (356mm) x 2|" |67mm) flywheel, ring gear 
Governor set to 2000 rev/min ^ 

Governing range 1100-2000 (outside 8% governtrw limits) 

_ 2000-2600 (within 8% governing limits) 

Build No. 31 

Identical to Build 15 but with high capacity flywheel fan. 

Governor set to 1800 rev/min. Class A2 
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ACCESSORIES 


Coding 


Roletion 



Ami 

Clock 

Clock 

AA 

AA 

AB 

AB 

AC 

AC 

AO 

AD 

BA 

BA 

BB 

BQ 

QC 

BC 

BD 

BD 

BE 

BE 

BF 

DF 

BG 

BG 

BH 

BH 

BJ 

BJ 

BK 

BK 

BL 

OL 

BN 

BN 

BP 

BP 

9Q 

BO 


BR 

BT 

BT 

CA 

CA 

CB 

CB 

CC 

CC 

DA 

DB 

EA 

EB 

EC 

ED 

EE 

EF 

EG 

EH 

£J 

EK 

EL 

EM 

EN 

£U 

EQ 

EQ 

ER 

ER 

ES 

6 T 

FA 

FA 

FB 

FB 

FC 

FC 

FD 

FD 

F£ 

FE 

FF 

FF 

GA 

GA 

GB 

GB 

HC 

HC 

HD 

HD 


DESCRIPTION 

A. aTr cleaners 

Medium Duty Dry Air Cleanar 

Henvy Duty Cyclopac Air Cleanor 

Rubber Air Intake Elbow 

Medium Duty Air Cleaner (Foam Elomont) 

3, FLYWHEEL END DRIVES 
Shaft Extension—short 
Shaft Extension—long 
Shaft Extension—long unmachined shank 
Flexiblu half couplings: 

17,5 mm (11/16''} pilot boro 

Split Boss 17,5 mm (11/16'') pilot boro 

Spill Boss 25.4 mm (1") finish bore 

Split Boss 31,7 mm (1 i'') finish bore 

Split Boss 35 mm (1 3/8") finish bore 

Split Boss 38.1 mm (H") finish bore 

Split Boss 32 mm finish bors 

Flexible whole coupling 

Bolbon pulley 203 mm 0") x 165 mm (6i") 

Industrial ovoroentro olutch 

Drive member for Newngo gear boxes 

Nouvage 40m 43 goarbox with 8" clutch Including BO and CA 
Flat Face Pulley (replaces BM and BS) 

C. CLOSE COUPLING ADAPTORS 
SAE5 Adaptor 
Sealing Plato 

Starter pinion Cover Plato (for customers' close coupling adaptors) 

0, AIR DUCT ADAPTORS 

Angled fllr duct adaptor 

e, STARTING EQUIPMENT 
Starring handle—short 
Starting handle—long 
Geared hand start with loose handle EA/EB 

12 volt eloctric start with charging equipment end loose control panel 
12 volt electric starter motor only with Keyswitch loose 
12 volt charging equipment end drive 
12 volt charging equipment and drive (goorend hydraulics) 

12 volt battery—dry charged 
Battery leads 0,9m (3 } 

Flush type starting handle 
F. FUEL SUPPLY EQUIPMENT 

11 litre ( 2 i QoH) ongino mounted fuel tank 
31 lltro (7 gall) fuel tank supplied loose 
90 litre (20 gall) fuel tank supplied loose 
Fuel lift pump 

Fuel pipes 2.4 m (8'} to suit FD and FB or FC 
Filter/Agglomerator 

“Q!“QUARbS * 

Camshaft guards 
Charging equipment drivo guard 
H. HYDRAULIC PUMP ADAPTORS 
Gear End (Builds 4 and 25 only} 

To suit Dowty 2P3000 pump or equivalent 
To suit Dowty 1 P3000 pump or equivalent 


Starting Handle EC 
Required 
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ACCESSORIES—continued 


Coding 

Rouiion 

j Anii 

Clock I Clock 

DESCRIPTION 

HE 

HE 

Dianking plarn 


1 

Flywheel End 

HF 

HF 

To suit Oowtv 2P3000 Pump includioo ouard 

HG 

H3 

To suit Dowty 1P3000 Pump include no ouard 

HH 

HH 

Pilot bore 12.7 mm (J") dia half coopting with 36.5 mm ,1.7/16”) 



die pilot bore mounting plate 


J. 

PROTECTION DEVICES AND SOLENOIDS 

J6 

sIB 

Air temp and oil pressure switch combined 

JC 

JC 

Fuel control solenoid—12 volt crip type 

JH 

JH 

12 v Synchro start fuel control solenoid (energised to run) 

JP 

JP 

Auto lever and link 


K. 

CONTROLS 

KA 

KA 

Variable speed control lever and 1.8m cable (6') 

KB 

KB 

2 *speed control 

KC 

KC 

Remote stop control lever and 1.8 m cable (S’) 

KD 

KO 1 

Extended stop convol 


1 L. 

lUeRlCATION EQUIPMENT 

LA 

LA 

Remote filter mounting adaptor 

L6 

LB 

Long running eouipnwit (dry sump) 


N. 

EXHAUST EQUIPMENT 

NA 

NA 

Lister silencer 

N6 

NB 

Heavy duty exhaust silencer 

NC 

NC 

Flexible exhaust pipe 

NO 

NO 

Spark arrea tor I can on iy be used with N 6 \ 


P. 

GAUGES 

PA 

PA 

Ammeter (loose) 

PB 

P9 

Lub oil pressure gauge—on engine door 

PC 

PC 

Lub Dll pressure 9 au 9 e and engine air temp gauge in dual panel 

PO 

PD 

Hourmeter—vibration type supplied loose 


Q- 

MOUNTINGS 

QA 

OA 

Wide support feet 

oe 

QB 

Holding dovm bdits 


R. 

RECOMMENDED SPARES 


{supplied with cnotfioa onJv) 

RA 

RA 

2BOO hours 

R6 

RB 

5000 hours 

RC 

RC 

7500 hours 

RO 

RD 

12500 hours 


S. 

SUNDRIES 

SA 

SA 

Paint finish—pnmer 

SB 

; ss 

Point finish—Lister oreen 

SC 

sc 

Transfers: English. Spanish, Italian. French, Portuguese 

SD 

SD 

Manuals: Operators Handbook — > English, French. Spanish, 



Parts Book—English only [Portuguese, German 

bk 

SE 

Engine instruction plate supplied loose 

SF 

SF 

Packin^^Export plyvrood case 

S6 

SG 

Packing—Export soft*wood case (certain markets only) 

SH 

SH 

Packing—Export skid base 

SJ 

SJ 

Packing—U.K. road base 

SK 

SK 

Toolkit 

51 

J SL 

Paint finish—dolphin blue 
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Appendix B 

ST2 BUILDS AND ACCESSORIES 


BUILDS 


Build No. 01 

Gonoral purpose modol—not Close coupling, clockwi&o roiation, sheet metal flywheel housing, stan¬ 
dard flywheel. Fuel pump set to 'no overload'. 

Governor range 1200—2100 (outside 8% governing limits) 

2100—2600 (within 8% goverrtmg limits) 


Build No. 02 

Close coupling general purpose build, clockwise rotation, close coupling flywheel housing with starter 
blanking plate, standard flywheel, fuel pumps set to 'no overload'. 

Governor set to 2600 rev/n>m 

Governor range 1200—2100 (outside 8% governing limits) 

2100—2600 (within 8% governing limits) 


Build No. 03 

Close coupling build with ring gear on flywlieel. clockwise rotation, close coupling flywheel housing 
with starter blanking plate. Standard flywheel with ring gear. 

Siandard fuel pump setting. 

Governor set to 2600 rev/min 

Governor range 120(^—2100 (outside 8% governing limits) 

2100—2600 (within 8% govern in ing limits) 


Build No. 04 

Hand .start 50 Hz Gen set build, clockwise rotation, close coupling flywheel housing with starter blank* 
Ing plate. 50 Hz Gen set flywheel. End cover speed adjustment. 

Standard fuel pumpaetting. 

Governor set to 1500 rev/min Class A2 

Build No. 05 

Auto' 50 Hz Gen sot build. As Build 04 but with Auto' Typo fuel control operating lover, and sprung 
governor link. 

Build No. 06 

50 Hz Gen set build with ring geer on flywheel. As build 04 but with ring gear on flywheel. 

Build No. 07 

Mend Stan 60 Hz Gen set build. Clockwise rotation, close coupling flywheel housing with starter blank* 
ing plate, standard flywheel with ring goer, standard fuel pump setting. End cover speed adjustment. 
Governor set to 1800 rev/min Class A2 

Build No. 08 

'Auto' 60 Hz Gen set build as Build 07 with 'Auto* type fuel control operating lever, and sprung 
governor link. 

Build No. 09 

General purpose build anticlockwise rotation, close coupling flywhoel housing with starter blanking 
plate. Standard flywheel, standard fuel pump setting. 

Governor set to 2000 rev/min 

Governor range 1200—2100 (outside 8% governing limits) 

2100—2600 (within 8% governing limits 

Build No. 10 

Close coupling build with ring gear on flywhoel, anticlockwise rotation .close coupling flywheel hous¬ 
ing with starter blanking plate. Standard flywheel with ring gear. 

Standard fuel pun*ip setting, fuel pump set to 'no overload'. 

Governor set to 2600 rev/min 

Governor range 1200—2100 (oulside 8% governing limits) 

2100—2600 (within 8% governing limits) 
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BUILDS—conlinued 


Build No. 11 

Close coupling build with ring gear on flywheel and gear end hydraulics, ar^ciclookwjse rotation, close 
coupling flywheel housing wuh slarter blank(r)g piste. Standarri flywheel with ring gear end cover suit¬ 
able for hydraulic pump adaptors (refer to accessories lor adaptors). 

Standard fuel pump settmg. 

Governor set to 2000 rov/mln 

Governor range 1300—2100 (outside 8% governing limits) 

2100^2600 (within 8% governing llmiu} 


Build No. 12 

60 Hz Gen set build, anticlockwise rotation, close coupling flvwhool housing wUh starter blankinn 
plate. 

Standard fuel pump setting. 

Standard flywheel with ring gear. 

Governor set to 1800 rov/min Clase A2 


Build No 20 

3000 rev/min build clockwise rotation, close coupling flywheel housing with starter blanking plato. 
high speed flywheel with ring gear, fuel pump set to 'no overload'. 

Governor set to 3000 rev/min 

Governor range 1200—2400 (outside 6% governing limits) 

2400—3000 (within &% governing limits) 

Build No. 21 

Flush type starting clockwise rotation, close coupling flywheel housing, standard flywheel and ring 
gear. 

Standard fuel pump satting, 

Governor set at 2600 rev/min 

Governor range 1200—2100 (outsi<te 8% governing limits! 

2100—2600 (whhin 8% governing limits) 

Build No. 22 

Close coupling build for gear end hydraulics, clockwise rotation, close coupling flywheel housing with 
starter blanking plate. Standard flywheel with ring gear end cover suitable for hydraulic pump adaptor 
{refer to accessories) standard fuel pump setting. 

Governor set to 2600 rev/min 

Governor range 120^—2100 (outside 8% governing limits) 

210^^2600 (whhin 8% governing limits) 


Build No. 23 

Marine build with close coupled Ian shroud for R.H.S. and starter blanking plate. Standard flywheel 
with starter gear ring. Fuel pump set to 'no overload'. 

Governor set at 2000 rev/min. 

Governor range 1200^2100 (outside 8% governing limits) 

2100—2600 (within 8% governing limits) 


Build No. 24 

Marine with close coupled fen shroud lor raised hand starling and starter blanking plate. Standard 
flywheel and starter ring. Fuel pumps set to rw overload. Clockwise rotation. 

Governor set at 2600 rev/min. 

Governor range 1200—2100 {outside 8% governing limits) 

2100—>2600 (within 8% governing limits) 
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BUILDS—continued 


Build No. 25 

MEU engine, clockwise rotation, with special flywheel and fan assembly' fan shroud, cowling, Cd\n- 
shaft end cover and cylinder head cover. Includes fuel filter, fuel lift pump and dipstick in crank 
case door. 

Governor set at 2350 rev/min 

Governor range 1200—2100 (outside 8% governing limits) 

2100—2600 (within 8% governing IfmiUf 


Siiild No. 27 

For extended running applications and with provision for sump hoators. Close coupling fan shroud, 
heavy flywheeJ for 50 H: Geri set with rlr»g gear and starter blanking plate. 

Stdnddrcj f jul pump setting. 

Governor set to 1500 rov/mlr> Class A2 

Build No. 28 

Marino auxiliary triple survey, clockwise rotation, close coupled fan shroud for raised hand starting 
and with starter blanking plate. Long running/sump heater crar^kcase. Standard flywheel with atartor 
ring. Fuel pumps set to no overload. 

Governor set to 2600 rev/min 

Governor range 1200—2100 (outside 8% governing IlmiUi 
2100—2600 (within 8% governing limitej 


Build No. 23 

Marine auxiliary triple survey, clockwise rotation, close coupled fan shroud with atartnr blanking plate 
60 H2 gen. sot flywheol with starter ring. End cover speed adfuslmcnl. 

Governor set at 1800 rev/min Class A2 

Build No. 30 

3000 rev/min build anticlockwise routlon. close coupling flywheci housing with starter blanking plate, 
high spaed flywheel with ring gear, fuel pump set to *no overload*. 

Governor set to 3000 rev/min 

Governor range 120^—2100 (outside 8% governing limits) 

210^—2600 (within 6% governing limits I 


Build No. 31 

50 Hz 'Auto' Gen set build anticlockwise rotation, close coupling flywheel l>ouslng with starter blanking 
plate, heavy flywheel with ring gear. 

Standard fuel pump sotting, 'Auto' Type fuel control fever ar^d sprung governor link. End cover speod 
adjustment, 

Governor set tp 1500 rev/min Class A2 


Build No. 32 

'Benford' build, anti clockwise rotation, close coupled fan shroud with starter blanking plate, standard 
flywheel with artti clockwise fan end special exhaust manifold. 

Governor set at 2000 rev/min 

Governor range 1200—2100 (outside 8% govern ir>g limits) 

2100—2600 (within 8% governirtg limits) 


Build No. 33 

Concrete mixer, anti clockwise rotation, close coupled fan shroud with starter blanking plate, short 
camshaft, standard flywheel with anti clockwise fan. 

Governor set at 2000 rev/min 

Governor range 120(^—21(X) (outside 8% governing limits) 

2100—2600 (within 8% governing limits) 
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BUILDS—continued 


Build No. 34 

Piling winch, ami clockwise rotation, close coupled Ian shroud with starter blanking plate. Flywheel 
and anti clockwise heavy fan and starter ring. 

Governor set at 2600 revymin 

Governor range 1200—2100 (outside 8% governing limits) 

2100—2600 (within 8% governing limits) 

Build No. 35 

Marine fire pumps triple survey, ami clockwise rotation, close coi^aled tan shroud with starter blanking 
plate. Standard flywheel with anti clockwise fan and with starter ring. 

Governor set at 2600 rov/min 

Governor range 1200—2100 (outside 8% governing limits) 

2100—2600 (within 8% governing limits) 
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ACCESSORIES 


Coding 


Rotat 

Clock 

on 

Anti- 

Clock 

AA 

AA 

AB 

AB 

AC 

AC 

AO 

AD 

[JA 

BA 

55 

B6 

BC 

BC 

BD 

6 D 

BE 

BE 

SF 

BF 

BG 

BG 

BH 

BH 

BJ 

BJ 

BK 

SK 

BL 

BL 

BM 

BM 

BN 

BN 

DP 

BP 

BO 

BQ 

dR 

BR 

BS 

BS 


6 U 


BY 

CA 

CA 

cs 

CB 


cc 

CD 

CD 

DA 

DB 

EA 

EB 

EC 

ED 

EE 

EF 

EG 

EG 

EH 

El 

EL 

EM 

EN 

EO 

EP 

EQ 

ER 

ER 

ES 

ES 

ET 

EU 

EV 

EW 

EX 

EX 

EY 

_ 

EZ 

EZ 


DESCRIPTION 


A. AIR CLEANERS 

Modijm Duty Dry Air Cleaner 
Heavy Duty Cyclopac Air Cloonor (Mounted) 
Heavy Duty Cyclopac Air Cloanor (Loose) 
Rubber Afr Intake Elbow 


B. FLYWHEEL END DRIVES 
Shaft Extonsiori (Short) 

Shaft Extension (Long) 

Shaft Extension (Long unrnachfned shank) 

Flexible half couplings; 

17,5inm (11/16'') Pilot Bore 

Split Boss 17.6mm (11/16") Pilot Bore 

Split Boss 25,4mm <1") Finish Bore 

Split Boss 31.7mm (1 i ") Finish Boro 

Split Boss 35.0mm {H") Finish Boro 

Split Boss 3B,1mm (19*") Finish Bore 

Split Boss 32,0rnirt Finish Bom 

Floxiblo wholo coupling 

Bolton Pulley 203mm (8' } x 165inm (6^*”) 

Bolton Pulley 229mm (9") x 165mm (6f'') 

Boll on Pulloy 264mm (10”) x 165mm (61") 

Industrial Ovoroentro Clutch 

3 : 1 Reduction Gear 

Drive Mornber for Novvage Gearbox 

Newage 40m43 Gearbox with 8" Clutch Includes BS S CB 

Nowaga 40m42 Gearbox with 8" Clutch Includes BS b CB 

C. CLOSE COUPLING ADAPTORS 
SAE 4 Adaptor 

SAE 5 Adaptor 

SAE Adaptor (Benford) 

SAE 6 Adaptor 


D. AIR DUCT ADAPTOR 
Angled Air Duct Adaptor 

E. STARTING EQUIPMENT 
Starting Handle—-Short 
Starting Handle—Long 

Geared Hand Start with Loose Handle EA/E6 
Coupled Decompressors 

12 Volt Electric Start with Charging Equipment and Control Panel 
12 Volt Charging Equipment and Drive with Gear End Hydraulics 
12 Volt Eloctric Starter Motor only Includes Key switch loose 
12 Volt Charging Equipment and Drive 
12 Volt Battery (Dry Charged) 

Battery Leads 0.91m Long 

24 Volt Starter Motor includes Keyswitch (Loose) 

Starter Gear Ring 
Sump Heater and Thermostat 
Flush type Starting Handle 
24 Volt Battery Dry Charged 
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ACCESSORIES —• continued 


Coding 

Rotation 

1 Anti* 

Clock Clock 

DESCRIPTION 

FA 

FB 

FC 

FD 

F6 

FF 

FA 

FB 

FC 

FF 

F. FUEL SUPPLY EQUIPMENT 

11 Litre (2^ Gall) Engine Mounted Fuel Tank 

31 Litre (7 Gall) Fuel Tank Supplied Looee 

90 Litre (20 Gall) Fuel Tank Supplied Loose 

Fuel Lilt Pump 

Fuel Pipes 24 m ($’) to suit FB. FC or FO 

F Mler/Agg lom era tor 

GA 

G6 

GA 

3B 

6 GUARDS 

Camshaft Guard 

Drive Guerp^charging equipment 

HC 

HD 

HE 

HF 

HG 

HH 

HC 

HO 

HE 

1 

HF 

HG 

HH 

1 ___ ' 

H. HYDRAULIC PUMP ADAPTORS 

Gear End (Builds 11 El 22 only) 

To suit Dowty 2P3000 Pump \ Requires Starting 

To suit Dowty 1P3000 Pump t Handle EC or ED 

Blanking Plate 

Flywheel End 

To suit Dowty 2F3000 Pump 

To suit Dowty 1P3000 Pump 

Pilot Bored 12.7 mm ({ ') Half Coupling with 36.5 mm (1 
Bore Mounting Plate 

J8 

JC 

JO 

JO 

JF 

JT 

^ 1 

JB 

JC 

JD 

JO 

JP 

JT 

J. PROTECTION DEVICES AND SOLENOIDS 

Air Temp and Oil Pressure Switch Combined 

Fuel Control SolPWicf—Trip Type 12 Volt (energised to stop) 
Fuel Control Solenoid—Trip Type 220/240 Vofi 50 Hz 

12V Synchro Start Fuel Control Solenoid (energized to run I 
Auto Lever and Link 

24V Synchro Start Fuel Corttrol Solenoid (energized to run) 



K. CONTROLS 

KA 

KA 

Variable Speed Control Lever and 1.8m Cable (6'1 

KB 

KB 

2-Speed Control 

KC 

KC 

Variable Speed Control Engine Mtd, Rod Operated 

KE ' 

KE 

Remote Stop Control Lever and 1.8m Cable (6‘) 

KF 1 

1 

KF 

Extended Stop Control 



L. LUBRICATION EQUIPMENT 

LA 

LA 

Remove Filter Less Pipes 

LB 


Long Running Equipment (Dry Sump) 

LC 1 

LC 

Extended Flexible Dipstick 
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ACCESSORIES — continued 


Coding 


Rotfitfon 


Clock 

Ami- 

Clock 

NA 

NA 

NB 

NB 

NC 

NC 

ND 

ND 

NF 

NF 

PA 

PA 

PC 

PC 

PD 

PD 

P£ 

P£ 

QA 

OA 

RA 

RA 

RB 

RB 

RC 

RC 

RD 

RD 

SA 

SA 

SB 

SB 

SC 

' SC 

SD 

SD 

SE 

SE 

SF 

SF 

SG 

SG 

SH 

SH 

SJ 

SJ 

SK 

SK 

SL 

SL 


DESCRIPTlOf^ 


N. EXHAUST EQUIPMENT 
U$ter Siloncdr 
Heavy Duty Exhaust Siloncar 
Floxiblu Exhaust Pipe 
Spark Arrestor (can only bo usoci with NB) 
Exhaust Manl-fold Flergo—SC Bend 


P. GAUGES 

Ammeter 12 Volt—Alternator 
Lub. Oil Prossuro Gauge on Engine Door 
Lub. Oil ProBsure and Erg. Air Temp, Gauges m Dual Panel 
Hourmetor—Vibration Type Suppllod Loose 

a MOUNTINGS 

Holding Down Bolts __ 

R. RECOMMENDED SPARES 

2SOO Hours 
6000 Hours 
7500 Hours 
12500 Hours 

S. SUNDRIES 

Paint Finish—Primer 
Paint Finish—Lister Green 

Transfers; English, French, Spahlsh, Italiart, German. Portuguese 

Manuels: Operators Handbook. English. French, Spanish. Portuguese 

Parts Book—English Only [German 

Engine Instruction Plate 

Packing—Export Plywood Case 

Packing—^Export Softwood Case 

Packing—Export Skid Base 

Packing—U.K. Road Base 

Toolkit 

Paint Finish—Dolphin Blue 
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OHV *,»afcAWR 


HIAVrOyrVC’aOfACAIRCLtANtC (MStMEUOuMIS 
-MVYeLTr'C»Cl.OAACA»IICLUhH* KOtKl UlSStVTS MCI 
<0NNECr>OMSi 

SHAFT EXTENSION - SHORT i ARMIOVCO AfnCATM* ^|t: 

SHAFT EXTENSION lONO - 

SHAFT fclTI».SiO»« lONC. lU NMACMMfO ’ ~ 

*Ll'HlE HALF Ceu^lNeS »V >«*|0bwNMlOT MAE “* 

M*lH.IHAlFCOO»LlNfi< SRIITIOMIWM'Wf E^IRIiOTM 
iLlxmc HAI*COO»IINO sniT eou *' i»«mm fih«h »me 
^CaHlIHALF COg^UNC SAtiT loss > W* .91 frm^FMSH MI« 

'ICXFiLi -«iF COurgNO S»vit iosS 1 3.r •Hmmi l<w«M MAC 
•i.E«;iiL6NAkFcouRLiH« sPiir loss 1 c* im? Fih«M me 
FiE«l|i.t NALFCOORllwg iPVT »0*i»m,PmU*%OH ” 


iXT OH RULiivr lacfttyiFSi’r'ii»»*«r 
KI.T ON Ruiurr j .1 i;r , i«bM< 
•OiTOM*uvi»rio’ 


cty*C" 


j rReeUCTIONOUA 


NriVAOE40MoocA»eoxwi*Hr clvtcm imt» aoc>wiii>MCi 


NIWAW4CM499eA»KXWirHr XUTCIMANTI CIMa*p«$« MCI 


8A|4A0A»r0R 


SaISADARTOR 


AiR Duct APARTOR ICLQCKWSAI _ * 

AlR Ducr AOARTQ* UWTt CLQCKW»Stl * 

STARTfnQhANDLS 8HOf»TrCLOCA»WS»l “““ 

STARTinOhANDLS 8HOWTrANTieiPCXW >8<> — 

STARTINO HANDLE ■ LQNC IClOCKWIS F’ * ‘ 

STARTtHOHANXi lONQlANTi CiOCAWFSS/ 

PEAREOHAND START WTN LC^M WAWCKt EA>CS 0<»>N>«<. 

GEAR 10HAND START WITH LOOSiFkANOll 18'ANTl ClOCFnMSCI * 

COURISD O ECOMRRISSORS ---- 

'THUCTRiC 8*AR» CMARSfNP RQU^RCNT 0 START »ANEi' 
iClOCR'iV*SIi 

ir«ELlCTRic START lharomo eoj 'RMan r n star t panii 
lANTi ClOCAWIHl _ 

jlECTAIC START ^WTH GEARINQ MTOFUlAiCStAtO UlWESEC 
I?*'ELECTRIC START rt-THRAN«l .Sgtf GEAR EWHVD'RV^AMTI 
Cl.OCAW*SEi 

>2VUtCTRiC STARTER MQTbwwiTH Xfv S vWtCKtCLOCAWISH 
t2V lUtCTRiCSTAFtTER MQTQRWrfTH XET SWTCH tANtKLOC«»i»SE: 
12V CkARGtHC EQUiRMENTV oWtVE CtOCRWtSf' “ 

12V CHARGING EOg^RMENT FioRlVt :AMT> OOCRw nT 
lATTtRr lORV CHARGED^ ‘ 

BaTTTRv LUeS-SSl" 

S«V IlKTRIC STARTER MOTOR ipNITHAEV SW TTC»1>CLOC»VWfeE» 

2 RV IlSCTric starter motor with key swtrcM iAwn c iocr wctr 
STARTER PCM RIWOCCtOC«Wi$ E: 

STARTERDEAR RiWC TANTI clOOr tnesct 
^UMP MEATER AHOTHERWOSTATQWV SIHj 

^USHTVPESTARTWO HANDLE -- 

yySATTEnTiORT CHARG6I “ -- 


11 LITRE tf 1 .-j OALUONJ ENOINe RIOO N TgO FRJEt TAJIK 
3 ' LITRES GAllONJ fuel TANK-LOOSE 


COMPATIBJUTY OF ACCESSOftlESTO BUILDS 
indiciris non-compitiM 
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APPENDIX 6 


COMPATIBILITY OF ACCESSORIES TO BUILDS 

(ndicet»&nofi competibi* 

---r 


M LITHSiM QAH.ONI fUCL TANK LOCSt _ 


CUEL L>FT PUMP _ 

FUEL PIPES 2 ir I SUIT Pe, K b «D _ 


FILTER A& 6 lOMEBAT«R _ 


CAM»MAF* fiuARO _ 


ORIVI CUAFlO _ 


HVO PUMPAbAPTOR fiEAPENO 0<WTV 2»gO»PVNP _ 


Hve PUMPAOAPfOS «AftENO-OOWr»TP3»PV»» _ 


»l,AN»INflPl.Ari _ 

hTo PuMP*n«PTo* fl'Whhi jmdoopunp_ 


MVB PUMP ADAPTOR FlYWI-EK OOtfPTV IPSOSOPUMP_ 


PILOT BOSiD ur 112 Trfwi) »AIP COMAi^HOWlTH I T.'IT l3Sto<MB(WE 
pUI« 

CnwSiNlbAtR 'EMP ANOOIVPSfSS HWIICm iWITAm qp N »VI 


12VPUU CONTROL E0<.E-^ TA»TYPB«NCPl»M&TOS'rO»> 


ao 140V PUIlC^TROu BO LEND© TRIP Trx UNBI»0«tD TQ T>»> 


imoi 


IDDDI 


IDDQESI 


VVNC.HHO 81 ART PCS ilMAMID '0 SUNi-?PV _ 


AUiO'FVlRuNK _ 


llfl, nS.iJTRiR r'PISOltNO^b _ 


VARIABLE BP»P0C0NTAeAC''*O»*AATt«0t|Vt*lfrS t* PPPCAOU 


rwOEPIEOCONfROt__ 


VARIAIH SPliO C0F<TR0L-EM3. MtO ItObO^IRATfO _ 


RClAOrf STOP CONTRA C'wort RATMLCLEvtSMOS ITB>WCa<K 


eXTINOBO 8 TO* CONTROL _ 


ReMO'BPllTERARRANOeMINT LSSSPiPIS _ 


LONORUNNiNOMU^MtUT _ 


IxtkNOlO (LCK4AE 0*|1Ct _ 


LiBTIR SlUNCI* 


'LlXiBlI ^•»Ay8» PIPE__ 


SPARK ARIi9TO« ICAM OMlT SI LJ*E0WTTHN*I _ 


lO* 6«ND IXHAUST MAMFOAO FkANCC _ 


UVAMMETER LOOSE _ 


LUB OILPRBISUREGAUO* BNOMEOOOA _ 


VUB OlLP"B8SURiaAUOS»lNV<A«TIUP OAUCCMPANK 


VIBRATION rrPt nOuR RECONMR iOMI 


hOlOinc down BOlTB _ 


RECOMMIMOID BPARIB -2S»mOuI« IROTaCCUSOAv lBi 


RieOPRHINMOBPARIB-HMHOtfRB iMOr ACCtSSORV iBl_ 


RICOMHBNOCO BPARIB FBOBMOVOB tKPT ACCtSBOAT L« 


RECOHMtNOEO BPARM IMBHOVNBiFAT ACCEBSONV 10 


PAINT »IN»8" - PFMRBR _ 


PAINT FiNiSw LISTER CREIN 


ENGINE iNSTRLiCTKNi PlATE 


EXPORT-PlTWC©0 PACKING CASE 


CIRORT-SOPTWOOO PACKRIC Ca$< 


Packing-EXKMTT SB© BAM 


paC'inc momeroao base 


muuuommmu 
l■DDIaDD■■■□ 
mmuumu 

l■■■gi■D 

■SSIlBSS 

dddddddddddddeddb 


o 

o 

la 

o 


■■■■■■■■■■■■■■■■■■■■■I 

□■■■■■■■■■■■■■■■■■■■■■I 

canaBHHiMHnDHnHMi 

□■■■■■■■■■■■■■■■■■■■■■I 

iS8B88gB:88 B SBii588BBS| 
I888S88»88|B888888B88I 

l88B888888il8S88SSnn 


IBIHaHHHVMHnBBHUm 
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Appendix C 

ST3 BUILDS AND ACCESSORIES 


BUILDS _ _ _ 

Build No. 01 

General purpose model—r>ot close coupling, ctocknvise roiation. sheet metal flywheel housing, star* 
dard flywheel, fuel pump to 'no overload/ 

Governor set at 2000 rev/min. 

Governor range 1200—2100 {outside 8% 90vernir>g limiti 
2100—2600 (within 8% governing limit) 

Build No. 02 

Close coupling general purpose build, clockwise roietion, close coupling flywheel housing with starter 
blanking plate, standard flyv^ecl with ring gear. 

Fuel pump set to 'no overload/ 

Governor set to 2600 rev/min. 

Governor range 1200—2100 (outside 8% govemirtg limit) 

2100—2600 (within 8% governing limit) _ 

Build No. 03 

Standard 60 Hz Gen set build clockwise rotation close coupling flywheel housing with starter blanking 
plate, standard flywheel with ring gear, standard fuel pump cetting. End cover spaed adjustment. 
Governor set to 1500 rev/min Class A2. _ _ _ 

Build No. 04 

'Auto' 50 Hz Gen aat build. 

As Build 03 but with 'Auto' type fuel 

control operating lever and sprung governor link. 

Build No. 05 

Standard 60 Hz Gen Set build clockwise roiaiion. close coupling flywheel housing, starter blanking 
plate, standard flywheel with ring gear. Standard fuel pump setting. End cover speed adjustment. 
Governor set to 1800 rev/min Class A2. 

Build No. 06 

60 Hz Auto Gen Set build. As build 05 but with 'Auto' type fuel control operating lever and aprung 
governor link. _ 

Build No. 07 

General purpose build, anticlockwise rotation, close coupling flywheel housing with starter blanking 
plats, standard flywheel with ring gear, fuel pump set to'no overload.* 

Governor set to 2600 reu/mln. 

Governor range 1200—2400 (outside 8% governing limit) 

240^—2600 (withirt 8% governing limit) 

Build No. 08 

Close coupling build with gear end hydraulics, ant clockwise rotation, close coupling flywl^ea) housing 
with starter blanking plate, standard flywheel with ring gear end cover suitable for hydraulic pump 
adaptors. Standard fuel pump setting. 

Governor set to 2000 rev/min. 

Governor range 1200-^2100 (outside 8% governing limit) 

2100—2600 (wMhin 8% governing limii) 

Build No. 09 

60 Hz Gen set build, anticlockwise rotation, close coupling flywheel housing with starter blanking plats, 
standard flywheel with ring gear, standard fuel pump setting. 

Governor set to 1800 rev/min. Class A2 

Build No. 20 “ 

3000 rev/min. build clockwise rotation, close coupling flywheel housing with starter blanking plate, 
high speed flywheel with ring gear, lubricating oil cooler. Fuel pump set to 'no overload.' 

Governor set to 3000 rev/min. 

Governor range 1200—24(X) (outside 8% governir<g limit) 

2400*—3000 (wilhrn 8% governing limit) 
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APPENDIX C 


ST3 


BUILD—coniinued 


Build No. 21 

For extended running spplicalions and with provision for sump heaters, closo coupling flywheel housing 
with starter blanking plate, standard flywheel with ring gear. End cover speed adiustment. Standard 
fuel pump selling. 

Governor set to 1500 rev/mln Class A2, 


Build No. 22 

Marine with close coupled fan shruud for raised hand starting and starter blanking plate. Marine inloi 
manifold adaptor. Sianderd flywheel with starter ring. Pumps set to ‘no overload'. Clockwise rotation 
Governor set la 2600 rev/mln. 

Governor range 1200—2100 fouisido 8% govorning limit) 

2100^2600 I within 8% governing limit) 


Build No. 23 

Marine auxiliary triple survey. Clockwise rotation. Close coupled fan shroud for raised hand starting 
and with blanking piste. Long running/sump heater crankcase. Standard Aywheol with starter ring. 
Pumps set to 'no overload*. 

Governor sot to 2600 rov/n>ir> Class A2 

Build No. 24 

Marine auxiliary triple survey for $0 Hz gen. sei. Close coupled fan shruud with starter blanking plate. 
Standard flywheel with starter ring. End cover speed adjustment. 

Governor set to 1800 rev/min Class A2 


Build No. 25 

MEU engine, clockwise rotation. Special flywheel with starter ring and fan. cowhr^ and fan shroud. 
Special camshaft end cover, cylinder head covers. Fuel filter and fuel lift pump. Dipstick in crankcase 
door. 

Governor set to 2350 rev/mln. 

Governor range 1200—2100 {outside 8% governing limiti 
2100 —2600 Iwithin 8% governing limit) 


Build No. 26 

3000 rov/min. build artilclockwise rotation, close coupling flywhcol housing with siarior blanking piste 
and lubricating oh cooler, high speed flywhool with ring gear. Fuel pump set to 'no overload*. 
Govornor aot to 3000 rev/min. 

Governor rengo 1200—2400 (outside 8% governing limit) 

2400—3000 (within 8% governing limit) 


Build No. 27 

50 Hz 'Auto* Gen set build anticlockwise rotation, close couplirtg flywheel housing with starter blanking 
plate, standard flywheel with ring gear, standard fuel pump setting. 'Auto' typo fuel control lever, 
and aprung governor link. End cover speed adjustment. 

Governor set to 1500 rev/min. Class A2. 


Build No. 28 

Long running or sump heating. As Build 01 except for, close coupled fan shroud with starter blank* 
Ing plate. Standard flywheel with starter gear ring and special crankcase. 

Governor set to 1200 rev/min. Class A2. 


Build No. 29 

Marine build. As Build 01 except for. close coupled fan shroud for raised hand starting with 
starter blanking plate, standard flywheel with starter gear ring. Fuel pump sot to no overload'. 
Governor set at 2000 rev/mln. 

Governor range 1200—2100 (outside 8% governing limit) 

2100—2600 (within 8% goverrtlng limit) 
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APPENOrX c 


STS 


ACCESSORIES—continued 
Coding 


Roialion DESCRIPTION 


Clock 

Anii- 

Clock 




G. GUARDS 

GA 

CA 

Camshaft guard 

GB 

GB 

Drive guard—charging equipinertt 



H HYDRUAUC PUMP ADAPTORS 



Gear End 


HC 

To suM Dowry 2P3000 pump or equivalent 


HD 

To suit Dowty 1P3000 pump or equivalcnl 


HE 

Blar\king plate 



Flywheel End 

HF 

HF 

To suit Dowly 2P3000 pump or equivalent 

HQ 

HG 

To auit Dowty 1P3000 pump or equivalent 

HH 

HH 

Pilot bored 12.7 mm (J") hall couplir>g with 36.5 mm <1 7/1 fi‘ ) die 



bore mourning plolo 



J. PROTECTION DEVICES ANO SOLENOiOS 

JB 

je 

Air lemperature and oil pressure switches combined 

JC 

JC 

Fuel control solenoid—trip type 12 volt (onerglsed 10 Stop) 

JD 

JD 

Fuel control solenoid—trip type 220-240 volt 50 Hr (energised to 



slop) 

JP 

jp 

Auto lever and Link 

JS 

JS 

12 V Synchro Start luel control solenoid (energired to run) 

JT 

JT ! 

24 V Synchro start fuel control solenoid (energirod (o run) 



K. CONTROLS 

KA 

KA 

Variable spaed control lever and 1.8 m cable {6') 

KB 

KB 

2-speed control 

KC 

KC 

Variable speed control engine mounted rod operated 

KE 

KE 

Remoie stop control lever and 1.8 m cable (6*) 

KF 

KF 

Extended stop control 



L LUBRICATION EQUIPMENT 

LA 

LA 

Rerr^ole filter less pipes 

LB 

IB 

Long rurtning equipment {dry sump) 

IC 

LC 

Extended Flexible Dipstick 



N. EXHAUST EQUIPMENT 

NA 

NA 

Lister silencer 

NB 

NB 

Heavy duty exhaust silerKer 

HC 

NC 

Flexible exhaust pipe 

ND 

ND 

Spark arrestor (can only be used with N6) 

NF 

NF 

Exhaust martifold flange 90"* ber>d 
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APPENDJX C 


STS 


ACCESSORIES—coritinued 

Coding 

Rotation 

Anti- 

Clock Clock 

DESCRIPTION 

PA 

PC 

PO 

PE 

PA 

PC 

PD 

PE 

P. GAUGES 

Amn>ei€r 12 volt 

Lub. oil pre$$ur« gauge on engine door 

Lut». oil pressure and engine lemp. gauges m due l panel 

Kourmeter—vibration type, supi^ied loose 

1 

OA 

1 QA 

Q. MOUNTINGS 

Holding down bolts 



R. RECOMMENDED SPARES 

RA 

' RA 

2SOO hours 

RB 

1 RB 

5000 hours 

RC 

1 RC 

7500 hours 

RD 1 

1 RD 

12500 hours 

1 


S. SUNDRIES 

SA 

SA 

Peint finish—primef 

SB 

SB 

Point firtish—Lister Qreen 

SC 

SC 

Transfers; Er>ghsh. French^ Norwegian. Spanish. Italienr Dutch. German. 

SO 

SD 

Manuels: Operators Handbook. English. French, Spanish. Portuguese 



Parts Book^English only fGerrrtan 

SE 

SE 

Engine instruction plate 

SF 

SF 

Packirvg—export plywood case 

SO 

SG 

Packing^^xport softwood case 

SH 

SH 

Packlng^^xport skid base 

SJ 

SJ 

Packing—U.K. road base 

SK 

SK 

Tool kit 

SI 

SL 

Paint finish— Dolphin blue 
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OnVAIR CLEANgflS STANOAAO _ 

OnYAIRCLEANCPiS fOft use WITH KNOIME MOUNTED FUEL T ANK 
HEAVY OUTr CvrLOPACAIH CLEANefl. ENGINE MOUNTED _ 


HEAVY ouTt cyclopac aib Cle an Efl. loose le$ s i»ha cket$ 
ADAKTOI) FOK BCMOTE MUUNTEO AIB CLEASEB 



SItAPT EXTENSION lONGUNiMACMINEI> «MANK 


riEm»MALE ecyi*WNO- iT.e Pilot iopic 


PI EKlHlh ilPLiT 00$8 HALP COUPLINfi 17 8 PILOT SUftb 


Kl •*\M SPLIT BOSS NAl.F C0UPUN0-2CA PINISH BOAS 


Pi EXIBlESPLIT BOSS MAlP COUPllN«->Sl I HNISH BOPS 


PlBXIOLS split boss NAlf COUPllKO SliPINISH BCnS 


FLBXIBie SPLIT BOSS HALF CCLTPltNU -38.1 FINISH SOPC 


FlCXISLE SPLIT BOSS HALF CODPUNCT 93 FINIBM SOPS 


PIUIBLP whOlsCOUPLINC 


BOLT ON PUl IPT 2I4 0IAK1UPACP 


CLUTCH _ _ 


3 iKPOUCriONOSAP _ 


DHivk WCMBSn POP NEWAOL OEAPCOxeS 


SAP B ADAPTOFl _ _ 


Al BDUCTABAPTOft-CLOCH'APSS 

AlP O UCTABAPTOn ANTI.CL0CKWIB6 __ 

8 tAKtlNQHANBLe» LO N OClOCKWISS __ ^ 

STAftTINB MANOLS LON flANThCLOCWSE ' _ _ 

OlABSB IIAMBSTAHTWiTh LOOSE HANDLE IBmDPTi OLOCKWISE 

OUnSB I lANB STABIVVlTl I lOOSSHANUlBIBhOPTi ANTt CLOCKWISE_ 


ISvOlT ElECTPIC start CMAPOlNSBOUlPMCWT S 6TAPT PANEL CLOCKWISE 


13 VOL I ELPCTPllC STAPT>'CHAPOlNQ EQUIPMENT S START PANEL 

ANTi Clockwise _ _ 


18V6LCCTRIC START ANTI CLOCKWISE iO«"f EAfl llv»l _ 


13 VOLT STAPTBRfAOTOR WITH KEY SWITCH CLOCKWISE _ 


lEvOil 8 lABTLB MOTOR WITH Kgy SWITCH ANTI.CLOCKWISB _ 


I2 VOlT AlTEONATOB AND QPlVfe CLOCKWISE _ 


I3VOLT ALTSPNATO* ANP OPiVB ANT? CLOCKWISS _ 


IJVOLT ORVCHAPSBO BAtTPOY _ 


BATIgRY ICADS 0 Bn LONG _ 


WVOlT STAAT6P MQTOB wiTH KCYSWITCH - CLOCKWlSC _ 


H vOlT STAPfp- MOTOR WiTH KEY SWITCH ANTi CLOCKWISE 


El VOlT PHY CHAftOEO BATTERY _ 


SuMPHEATtflANOTMERMUISlAT ?40VOvT _ 


IIIITFVE ENGINE MOUNTfD PUtLTANK 


*1 llT*ElHOllS*PI*L FUEL TANK SUPPLIED LOOSE _ 


31 LITREPUEL TANK SUPPLIED LOOSE FOR WAU MOUNTING 


90 lir«t FUEL TANK SUrrilEO LOOSE FOR WALL MOUNTING 


buelP'Rfsja^lonotosliitpp fcanofo _ 


CAM$HA*rGUARD _ 


ORIVC GUARD AITERNA10R 

HYDRAULIC PUMP ADAPTOR TO SUIT DOWTY 2*30X1 RUMP GEAR END 
HVOBAUIIC PLTMP ADAPTOR TO SUIT DOWTY 1P»XI PUMP GEAR END 


MYORAULiC PUMP SlAHKING PLATE GEA" END _ 


HYD.RUMPAOAPTOA TO SUIT OOWtV JPMiM PUMP PlYWHEEi. END 


HVD PUMP ADAPTOR - TO SUIT DO WTY 1 030X1 PUM P - FLYWH FSl END 


12 7 DIA PILOT BORED HAlf COUPLIN&WITM 36 BUfA BORE MOUNT PLATE 


COMBINED OIL PRESSURE AND ENGINE TEMPERATURE SWITCHES 


12V0LT TSIPTTPE FUEL CONTROL SOLENOID ENERGISED TO STOP 


22D.'2A0va3K TRIP TYPE FUEL CONTROLSOLENO'D ENERGISED '0 STOP 


mmm 

QHB 

03 O' 

T~ 

1 16 

■■ 

■■ 

amm 




Ban 




Bin 


1 . 1 

Din 

1 

1 

1 1 





iU 


IBSdlsSSl 

EBBBBaEa 



Page 160 















APPEMDJX C 


STS 


COMPATIBILITY OF ACCESSORIES TO BUILDS 

ffl Indicates non^compaifb^ 


i; cl osl 


i?v SYMOMHO STAir (uiL %Oi >NuirV'fM«u$fP t&iM* 


?4v S'McnilO STAAr iu<i coirAOc soi (Mm lo 


Auroitvtll ANP LIN* 


VAAlAMlk rON'A/M VM-TM C^AA'MC .FVCKl* I SMLOAC 

CABLE 


TWOSPCte COMTMOL 


CP«<)<ME MOUNrte ■oso^liurfo ^AdAiAi iKiuctM** wa 


•IMOUB'O* COM'MOl with 0^(»ATMCL(Vt*l b I e<ti lOdT.CAIkk 


(XTtNOIOS'O* C0NTIK)1 


•IMOTi>k KTfa-kf8» PiffS 


BUHNmhS w»’w« him* tub M IMl 


CXTIM0C6 Oi»sr<( 


UtTtailLlMCIB 


HiAVV ourv IIHAL4T iKlHCt* 


Ktxtiic iXHAgfr »ib( 


Ibapw AHAibrD" ilam DiA'K n usfc «wtn nb 


(WAUITMAMfOiO^AMM A BATUMI W^bEND 


AMMirr*. ijvocr 


kUI ori »MB88U«16AU089M AL<t N0t)»A6 bM)A 


kwi 0'i»iB888u«»^urvAae«k<4NcrrMbtMruvrA,oi(A 

^ANCk 


VllBATlON Ty»| MOtlKMfTBa 


NOiO«N4 DOWN lOLTt 


"KOMMtMOtPS^AlCS »tt 


■IC0MMeM0(P$»Aft(8 88eD'Ou*8 


■ICOMMINOtbS^AMCS W »9g*8 


BicOMMiNOio$»AHP8 rnx HOgAS 


BAlPKrriNl8H AAIMH 


AAiNTfiNlB" L^ttB daith 


TBA*<6'C*i 


MANUMS 


iNeiNiiNBrBwc')Od ala^c 


BACKING fXBO*' AtyWOOO CA&f 


fACKINa EIBOOT SOAPM^OO CA$| 


BACKING EVBOXT 8IC 8A$| 


backinq hom«i>oa&«a$8 


baintbiniBm oOkBMn BLirk 



SSSSi HHillBal 

iB::s::8Hlllliid 


■MPOAtAWr 

m (r)«« Ambpacmwm cmacl »< tN mn«^ 90*19topnm torthooo oftgiftoaatd'OonilAfitIv gnOo< r«vwn> sncf R 

LiM»tawt«*0i9>A»9^>»»oo»Wla O^WfirOllNbraMii w i Mn ^ A h g gly^pqdc* TIte dla» iirtetnttinnqn a>0 cnictof •1l>uMsdrK] eccsssen 

can b* obtelMd rrontveMf Ustoi Di«MtsDtt*8Mlor 
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APPENDIX D 


ST1 ENGINES 


ACCESSORIES—Marine 


CODE 

DESCRIPTION 


MA AIR CLEANERS 

MAA 

Air Cleaner—{paper) 

MAB 

—(gauze) 


MB d MC FLYWHEEL END AND AUXILIARY DRIVES 

MBH 

TaileNaft Coupling—Solid—Pilot Bored 

MBJ 

Jabsco Bilge with Clutch and Drive 

MBK 

—Pipir>g 

MBL 

Drive Pulley 

MBM 

Jabsco Pump and Drive—Water Injected Exhaust 

MBO 

Forward Ertd Drive FD. 107 

MCB 

Gearbox—Hurih H6W 100—2L 2:1 Reduction 

MCC 

—HunhHBW220—3L3:1 Reduction 


ME STARTING AND BATTERY CHARGING EQUIPMENT 

MBA 

Slarllr>g Handle—Short Grip 

MEB 

—Long Grip 

MEC 

j Driving Pulley 

MEE 

1 Raised Hand Start includlr>g Drivirtg Pulley 

MEN 

Siarter Motor—12V 

MEW 

Baiiery—12V 

MEY 

Batiery Leads—0.9m (3*) long 


MF FUEL SUPPLY EQUIPMENT 

MFB 

Fuel Tank—46 litre/10 gall. 

MFJ 

Fuel Pipe—2.4 m {B ')—with Lift Pump 

MFK 

—without Lift Pump 

MFL 

Fuel Conneciiorts—flexible—with Lift Pump 

MFM 

—without Lift Pump 

MFN 

Duplex Fuel Filter 

MFP 

Fuel Connections—Flexible—vvitlt Duplex and Fual lift Pump 

MFQ 

—with Duplex without Fuel Lift Pump 


MG GUARDS 

MGA 

Carrtshafl Guard 

MGB 

-With ft-H.S. 

MGG 

Drive Guard—Charging Equipment 
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APPENDIX D 


ST1 ENGINES 


ACCESSORIES—Marine 


CODE 

DESCRIPTION 

MJH 

MJ PROTECTION DEVICES AND SOLENOIDS 

Magnetic Perception Head 

MKA 

MK6 

MKC 

MKD 

MKE 

MKF 

MKG 

MKH 

MK CONTROLS 

Variable Spaed Control—Rod Operated 

—Cable Opera lod 

Single Lever Speed and Gearbox Control 

Morse Control Cable—2.13m (7*) 

—3.05m (lO’l 
—3.96m (13’) 

Remote Stop*Cable Operated 1.S2m (6*1 

Control Lever and Stopping Link only 

MLA 

MLS 

MLC 

ML LUBRICATION EQUIPMENT 

Blanking Plate—Oil Filler 

Sump Drain Pump 

Flexible Dipstick 

MNA 

MNB 

MNC 

MND 

MN EXHAUST EQUIPMENT 

Exhaust Silencer—Dry 

Exhaust Pipe—Flexible 

Exhaust Skin Fitting 

Spark Arrastar Silencer 

MPA 

MPE 

MP GAUGES 

ET and OP Gauges in Panel—1.82m (6*) connections 

OP Gauge 


MQ MOUNTINGS 

MQA 

High Level Bearers—Solid—LM100/LM150 

MQC 

Tico Pads—Solid Mounting 

MOD 

Heavy Listatex Mountings 

MQE 

High Level Bearers—Hurih—Solid 
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APPEtMDIX D 


ST1 ENGIT^ES 



ACCESSORIES—Marine 


CODE 

DESCRIPTION 


MS SUNDRIES 

MSA 

Marine Paml Finish 

MSB 

Primer Finish 

MSC 

Operator's Hand book dr>d Paris List—Auxiliary 

MSD 

—^Propulsion 

MSE 

Transfers—Various Languages 

MSF 

Workshop Manual 

MSG 

Lisior Bronze Plaque 

MSH 

Lifoboal Engine Instruction Card 

MSI 

Special Cylinder Head Cover 

MSJ 

Toolkit 

MSK 

Packir^g Case—Plywood 

MSL 

—Softwood 

MSM 

Road Base—Home 

MSN 

—Export 

MSP 

Storngear Case 

MSP 

Treated Packing Case 

MSQ 

Propeller Case 


MT STERNGEAR 

MTA 

Sterngoar—li" dia. MGR3 (4* 6" long! 

MTB 

—1 y did. MGR3 (6' O'* long) 

MTC 

Storngoar Fiilirrgs—1". 11" 

MTN 

Sterngear^l" dia. MGR2 (4' 6" long f 

MTP 

—1" dia- MGR2 <©' 0" long) 
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APPENDIX E 


ST2 a 3 ENGINES 


ACCESSORIES—Marine 


CODE 

! DESCRIPTION 


MA AIR CLEANERS 

MAA 

Air Cleaner—Paper 

MAB 

—Gauze 

MAC 

—For uso with Engine Mountwl Fuel Tank (STS only) 


MB b MC FLYWHEEL END AND AUXIUARY DRIVES 

MBA 

Gearbox—HurlhHBWIO—2L2:1 Reduction 

MBD 

—Hurth HBW—220—3L 3:1 Reduction (STS only) 

MBH 

Tailshaft Coupling—Pilol Borod Solid 

MBJ 

Jabsco Bilge Puxnp—with Clutch and Drive 

MBK 

—Piping 

M6L 

Drive Pulley 

M6M 

Jabsco Pump and Drive—Water Injected Exhaust 

MBN 

Woier Injecied Exhaust Piping 

MBO 

Forward End Drive— 

MBP 

—with clutch 

MCA 

Gearbox—Hunh HBW 100— 2:1 Reduction (ST2) 

MCB 

Gearbox-Hunh HBW 220—2L 2:1 Reduction <$T2) 

MCC 

-Hurth HBW 220—3L3:1 Reduction (ST2only) 


ME STARTING AND BATTERY CHARGING EOUIPMENT 

MEA 

Starting Handle—Short (ST2 onlyl 

MEB 

—Long 

MEC 

Driving Pulloy—Alternator 

MEE 

Raised Hand Starting—With Alternator Pulley 

MEG 

12V Electric Start 17 ACR MT 

MEH 

12V AC5 

MEJ 

24V AC5 

MEK 

1 Start Parcel—12V 17 ACR 

MEN 

1 Siarter Motor—12V 

MEP 

1 Starter Motor—'24V 

MES 

' Bosch Starter Moior Fittings 

MET 

Bosch Hydrostart 

MEU 

Delco Remy Starter Motor—Parts for fitting only 

MEW 

Battery—12V 

MEX 

—24V 

MEY 

Battery leads—0.91m (3') 
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APPENDIX E 


ST2 & 3 ENGINES 


CODE 

DESCRIPTION 


MF FUEL SUPPLY EQUIPMENT 

MFB 

Fuel Tank—46 litre/10 gall. 

MFJ 

Fuel Pipe—2.4 m lift pomp 

MFK 

—without lift pomp 

MFL 

Fuel Conr>eclions—Flexlble-^with lift pump 

MFM 

--^itlUHit lift pump 

MFN 

Duplex Fuel Filter* 

MFP 

Fuel Connections^lexibie—with Duplex and lili pump 

MFO 

—with Duplex without lift pump 


MG GUARDS 

MGA 

Camshaft Guard 

MGB 

—With R.H.S. 

MGC 

Alternator Drive Guard—with R.H.S. 

MGD 

—without R.H.S. 


MJ PROTECTION DEVICES AND SOLENOIDS 

MJH 

Magnolic Perception Head 


MK CONTROLS 

MKA 

Variable Speed Control—Rod Operated 

MKB 

—Cable Operated 

MKC 

Single Lever Speed and Gearbox Control 

MKD 

Morse Control Cable—2.13m (7*1 

MKE 

—3.05m (101 

MKF 

—3.96m (131 

MKG 

Cable Operated Remote Scop—1.82m (61 

MKH 

Control Lover artd Slopping Link only 



ML LUBRICATION EQUIPMENT 

MLA 

Blanking Plato—Oil Filter 

MLB 

Sump Drain Pump 


MN EXHAUST EQUIPMENT 

MNA 

Exhaust Silencer—Dry 

MNB 

Exhaust Pipe—Flexible 

MNC 

Exhaust Skin Fitting 

MND 

SpaH: Arrestor Silencer 

MNE 

Water Injection Bond 

MNF 

Wet Exhaust Kit 

I 

I 
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APPENDIX E 


ST2 £i 3 ENGINES 


ACCESSORIES—Marine 


CODE 

DESOtrPTION 


MP GAUGES 

MPA 

£T and OP Gauges in Panel 

MPB 

An^meier—12V 

MPC 

—24V 

MPD 

OP and ET Gauge in Panel 


MO MOUNTINGS 

MOA 

MQB 

High Level Bearers LM 100/LH 1S0~Solid (Louse Bushes) 

—flexible (Loose Mountings! 

MQC 

Tico Pads—Solid Mountings 

MOD 

Heavy Listatex Mountings 

MQE 

High Level Bearers—Hurth Gearbox^—Solid (Loose Bushes) 

MQF 

—Fioxibte (Loose Mountings) 


MR RECOMMENDED ON BOARD SPARES 

MRA 

D.O.T. Spares List 

MRB 

2500 Hrs Unrestricted Service Spares List 

MRC 

5000 Hrs Urtrestrided Service Spares List 

MRD 

^ Resirlcted Service Spares 


MS SUNDRIES 

MSA 

Marine Paint Finish 

MSB 

Primer Pa ini Finish 

MSC 

Operators Pans Lisi ar>d Hand Book—Auxiliary 

MSD 

—Propulsion 

MSE 

Transiers—State Language 

MSF 

Workshop Manual 

MSG 

Lister Bronze Plague 

MSH 

Lifeboat Engir>e Instruction 

MSI 

Special Cylinder Head Covers 

MSJ 

Toolkit 

MSK 

Packing Case—Plywood 

MSL 

^^Soltwood 

MSM 

Road Base—Home 

MSN 

^Export 

MSP 

Sierngcar Case 

MSQ 

Propeller Case 


MT STERNGEAR 

MTA 

Stemgoar—12" dia. MGR2 (4* 6" long) | 

MTB 

—1i"dta. MGR2 (6*0" long) i (ST2 only) 

MTC 

Sierngear Fittings—li" j 

MTD 

Sterngear—11" dia. MGR3 (4' 6" long) 1 (MGR 2 on ST3) 

MTE 

—n"dia. MGR3 (6*0" long) ( 

MTF 

—1i"dia. MGR3 (4'6"long) \ (ST3 oniy) 

MTG 

—1 1" dia. MGR3 <6' 0" long) I 

MTH 

Sterngear Fittings—15-''. 

MTJ 

Standard Propeller—MGR2 I 

MTK 

MTL 

WcedI ess Propel leT^^^G^IW LM 1 00 / LH1 50 

MTM 

Standard Propeller—MGR2 Pilot Bored ) 
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STW BUILDS AND ACCESSORIES 
(Clockwise Rotation) 

Governor ranges—see Page 45 


BUILDS 


Biirld No. 01 

Basic engine general purpose for pomps or propulsion unit. Hand start. Flywheel with starter 
ring, close coupled fan shroud with starter blanking plate, fuel lift pump but no lub. oil filter. 
Fuel pumps set to 'No overload.' Varieblo speed at 2300 rev/min Class 'B*. 

Build No. 02 

50 Hz gen. set. As Build 01 but includes oil filter. Standard fuel pump setung. 1500 rev/min 
Class A2. 


Build No. 03 

60 Kz gen. sol. As Build 02 but governor set at 1BOO rov/min Class A2. 

Build No. 04 

Lloyds survey^ otherwise as Build 01. 

Build No. 05 

50 Hz gen. set. Lloyds survey, olherwise as Build 02 (STW2 has heavy flywheel) 
Build No. 06 

60 Hz gen. set. Lloyds survey, olherwise as Build 03 {STW2 has heavy flywhael). 


Page 158 


APPENDIX G 


STW2ard 3 ENGINES 



ACCESSORIES—Marine 


DESCRIPTION 


MB 6 MC FLYWHEEL END AND AUXILIARY DRIVES 
Gearbox—Hjrth HBW 10—2r1 Reduction (for STW2) 

-^Hurth KBW220—3L3:1 Reduction (forSTW3) 
Tailsbaft Coupling—Pilot Bored Solid 
Jabsco Bilge Pump—with Clutch and Drive 
'—Piping 

Drive Pulley 

Forward End Drive—FD107 
—FD109 

Shaft Extonsion—Short 
—Long 

—Long Unmachined Shank 

Flexiblo Hjlf Coupling—11/16" (17.6mm) Pilot Boro 
Split Boss Half Coupling—11/16" (17.Bmm) Pilot Bore 

—1" {26.4mm) Finish Bore 
—1 i" (31.7mm) Finish Boro 
—1 3/8" (35mm) Finish Boro 
—1 j" (38,1 rnm) Finish Boro 
““32mm Finish Boro 
Ge8rbox--HBW10O—2L 2:1 Rocluciion 

—Hew220— 2L 2:1 Reduction (farSTW3) 

—HBW 220—3L 3:1 Reduction (for STW2) 
Flexible Whole Coupling 

MD COOLING 
MDA Wator Inlet Kit 

(vlDB Wator Discharge Kit 

MDC Headnr Tank for Keel Cooling 



ME STARTING AND BATTERY CHARGING EQUIPMENT 

MEA 

Storting Hsndlo—Short {STW2onlv) 

ME6 

—Long 

MEC 

Driving Pulley *— Alternator 

MEE 

Ralsod Hand Starting—With Alternator Pulley 

MEG 

12V Elect Start—17 ACR MT 

MEH 

AUornator—12 V AC5 

MEJ 

—24V ACS 

MEK 

—Starr Pane) 12V 17 ACR MT 

MEL 

Extra High R.H.S. 

MEM 

As above with Alternator Pulley 

MEN 

Starter Motor—12V 

MEP 

—24V 

MES 

Bosch Starter Motor Fittings 

MET 

Bosch Hydrostdrl 

MEU 

Delco—Raitiy Starter Motor—Parts for fitting only 

MEW 

Battery—12V 

MEX 

—24V 

MEY 

Battery Leads—0.91m (3') 


MBA 

MBD 

MBH 

MBJ 

MBK 

MBL 

MBO 

MBP 

MBQ 

MBR 

MBS 

MBT 

M8U 

MBV 

MBW 

MBX 

MBY 

MBZ 

MCA 

MCS 

MCC 

MCE 
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APPENDIX Q 


STW2 and 3 ENGINES 


ACCESSORIES—Marine 


CODE I 

DESCRIPTION 


MF FUEL SUPPLY EQUIPMENT 

MFB 

Fuel Tank—46 lilre/IOgall 

MFJ 

Fuel Pipes—2.4 m {8') 

MFL 

—Flexible 

MFN 

Duplex Fuel Filter 

MFP 

Flexible Fuel Conneciione—Engines with Duplex 


MG GUARDS 

MGA 

Camshaft Guard 

MGB 

—With R.H.S. 

MGC 

Alternator Drive Guard—with R.H.S.—ACS i i 

MGO 

—without R.H.S.—ACS 1 STW3 only 

MGH 

—with R.H.S.—17 ACR MT 

MGI 

—without R.H.S,—17 ACR MT 


MJ PROTECTION DEVICES AND SOLENOIDS 

MJA 

OP end ET Switches—SIr>9lG Stage 

MJH 

Magnetic Perception Head 


MK CONTROLS 

MKA 

Variable Speed Control—Rod Operated 

MKQ 

—Cable Operated 

MKC 

Sirtglc Lever Speed ar>d Geerbox Control 

MKD 

Morse Control Cable—2.13m (7 R.) 

MKE 

—3.05m <10 ft) 

M<F 

—3.96m <13 ft) 

MKG 

Cable Operated Remote Stop—1,82m <6 ft.) 

MKH 

Corvrol Lever and Str^tplng Lmk only 


ML LUBRICATION EQUIPMENT 

MLB 

Sump Drain Pump 

MLD 

Oil Filter 


MN EXHAUST EQUPIMENT 

MNA 

Exhaust Silencer—Dry 

MNB 

Exhaust Pipe—Flexible 

MNC 

Exhaust Skin Fitting 

MND 

Spark Arrestor Silencer 

MNE 

Water ln|ection Bend 

MNF 

Wet Exhaust Kit 


MP GAUGES 

MPA 

ET and OP Gauges In Panel 

MPD 

ET and OP Gauges In Partel 
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APPENDIX G 


STW 2 & 3 ENGINES 


ACCESSORIES—Marine 

CODE 

DESCRIPTION 


MQ MOUNTINGS 


MQC 

TIco PacJs—Solid Mountings 


MQE 

' High Laval Bearers—Hurth Gearbox'^Solid {Loose Busltes) 

MQF 

' —Flexible (Looso Mountings) 


MS SUNDRIES 


MSA 

Marino Palr)t Finish 


MSB 

Primer Palr^t Finish 


M5C 

Operators Parts Usi and Har>d Book {Aux) 


MSD 

Operotors Parts Usi and Hand Book (Prop) 


MSE 

Transiers—State Language 


MSF 

Workshop Manual 


MSG 

Lister Bronze Plague 


MSH 

Lifeboat Er>gino Instruction 


MSI 

Special CvlirKfcr Head Covers 


MSJ 

Toolkit 


M5K 

Packing Case—Plywood 


MSL 

—Soliwuod 


MSM 

Road Base—Home 


MSN 

' —Export 


MSP 

Sierngear Casa 


MSQ 

Propeller Case 


MSR 

1 Treated Packing Case 


MSS 

Cold Starting Oil Cups 


MST 

Decompressor—Push Lover 



MT STERN GEAR 


MTA 

Sierngear- *11" did. MGR2 (4'6*'long) \ 


MTB 

—1 i '* dia. MGR2 (6' 0" long | [ 

(STW 2 only) 

MTC 

Storngcar Fittings—li” 1 

MTD 

MTE 

Sierngear—die. MGR3 (4'6“ long) | 
—1 \ " dia. MGR3 (6'0" long) f 

(MGR2 on STW3) 

MTF 

—1|”dia. MQR3 (4' 6" long) 1 

(STW 3 only) 

MTG 

—1|"dia.MQR3 (6* 0” long) f 

MTH 

1 Sterngoar Fittings—H", 
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